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I. INTRODUCTION

The RI portion of the Dead Creek Project Remedial
Investigation/Feasibility Study, as described 1n the Project
Work Plan, Includes eleven tasks to be completed. Task 5,
Description of Current Situation, calls for Ecology and
Environment, Inc. to prepare a description of the background
information pertinent to the area and its problems and outline
the purpose and need for remedial investigation in the area.

This report was prepared to provide the Information on and a
description of the current situation of the sites in the Dead
Creek Project area. The report is organized to provide an area
wide description followed by a detailed site by site
description. The site by site description provides a detailed
presentation of all available information concerning each site,
which was acquired and evaluated during Tasks 3 and 4 of the
RI.

II. GENERAL DESCRIPTION OF PROJECT AREA

Location

The Dead Creek Project area is located in and around the cities
of Sauget (formerly Monsanto) and Cahokia in St. Clair County,
Illinois (Figure 1). Under the scope of the RFP issued by the
IEPA, the study area consists of 18 suspected uncontrolled
hazardous waste sites located throughout the study area (Figure
2). The project area consists of 12 individual sites and 6
additional sectors in Dead Creek.

Area! Description and Topography

The sites to be investigated as part of the Dead Creek Project
are in an area which contains a mixture of industrial,
residential, commercial, farm, and undeveloped land. The sites
consist of closed and active landfills, industrial property,
undeveloped or currently unutilized land, residential land, and
an areal drainage flowpath (Dead Creek).

- 1 -
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The project area is situated within the floodplain of the Mississippi
River in an area known locally as the American Bottoms. Topography
in the site area is controlled by structural features of the bedrock
which resulted from glacial and fluvial occurrences. The Mississippi
River meandered over the American Bottoms floodplain between the
upland bluffs, which form the floodplain boundaries, prior to the
establishment of the present channel. The meadering of the river has
given rise to typical floodplain characteristics throughout the study
area. These features include low, broad, flat, swampy areas;
terraces (generally found north of the study are); curved ridges and
swales (typified as meander scars) formed as slack water bars or
channels; alluvial fans; wetlands vegetation (although all vegetation
is generally sparse due to industrialization and urbanization);
mounds; and crescent shaped ox-bow lakes. The shifting of the
Mississippi River channel has resulted in heterogeneous interbedding
of fine and coarser material in the surficial flood plain deposits.
Material has also been transported to the flood plain from the
uplands and from the bluffs by overland flow which has resulted from
rainstorms.

As in the case of most flood plains, the American Bottoms area is not
perfectly flat. Many slight, naturally occurring and manmade,
irregularities exist. However, in general the land surface at the
site area is 400 feet above mean sea level. The land generally
slopes from north to south and from the east toward the river.
The wide floodplain area (approximately 6.5 miles across in the site
area) exhibits little topographic relief except in the adjacent
bluffs and upland areas which tend to be high (up to 150 feet above
floodplain levels), steep, and moderately well drained. The local
average land scope in the site area is 0.06% to the west. Regional
floodplain slope is 0.0059X to 0.00956 to the south (Fenneman, 1909;
Jacobs, 1971).

Topographic maps for the study area were developed as part of Task 3
of the Remedial Investigation. The topographic maps are included as
an attachment to this report, and an Index Map, Figure 3, depicts the

- 4 -
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areal relationships of the topographic maps.

Climate

The climate in the site area is generally described as continental
with hot, humid summers and mild winters punctuated by extremely cold
periods of short duration. The site area is located in a major
frontal convergence zone where warm, moist air from the Gulf of
Mexico meets cold, dry air from Canada. This convergence zone
produces a variety of rapid changes in weather conditions.

The 80-year average precipitation reported by Keefe (1983) was 35.4
inches per year, although the yearly average over the last 25 years
(same data base) was up slightly to 39.5 inches per year. June is
normally the wettest month, with an average of 4.3 inches of rain.
Much of the summer rainfall is produced by thunderstorms, which are
also responsible for the unusually heavy rains which periodically
cause isolated flooding. Rainstorms which produce 1 to 2 inches of
precipitation are common. Relative humidity typically ranges between
50 and 60 percent during the summer. Snow can occur in any and all
months from November through April. Annual snowfall averages 17
inches.

The regional average annual temperature is 56" F. (Fahrenheit) with
a January mean of 32° F. and a July mean of 79* F.. Periodic polar
air fronts move through the area during the winter producing lows of
-10 to-15 degrees Fahrenheit. July and August are typically hot and
humid, producing temperatures above 90° F. on an average of 22
days/year. Highs in excess of 100° F. generally occur for short
periods of 3 to 5 days.

Geology

The geologic formations present in the site study area consist of
unconsolidated alluvium and glacial outwash, which are underlain by
Mississippian and other bedrock layers. These bedrock layers are

- 6 -



underlain by basement granitic crystalline rock. The geologic
formation sequence for South-Central Illinois 1s represented In
Figure 4. The study area, the American Bottoms, and the Mississippi
River channels are all located In a broad deep cut bedrock valley.
The bedrock valley 1s delineated by bluff lines on both sides. Based
upon available data, the bedrock valley has steep walls along the
bluff lines while the valley bottom slopes gently toward the middle.

Within the bedrock valley, the Mississippi River has provided the
primary mechanisms controlling the recent formation of geology and
hydrogeology. Bergstrom, et al (1956) suggests that the bedrock
valley is pre-glacial in nature; however, Willman et al (1970)
concludes that insufficient data exists to suggest a pre-glacial
valley structure for the Mississippi River. Nevertheless, glaciation
did significantly modify and redesign the Mississippi River and its
valley through both glacial and interglacial periods. These changes
occurred as glacial wasting caused massive amounts of meltwater to be
directed generally southward through and around bedrock and ice
contacts, ultimately discharging into the Gulf of Mexico. Through
geologic history, a wide and deep valley (2 to 8 miles across and up
to 170 feet deep) has been carved into the predominantly soft
sedimentary bedrock underlying the river (Bergstrom, 1956). Changes
in stream flow, direction, and sediment load have caused this valley
to fill with secondary alluvial sediments. These constantly changing
parameters have resulted in the river continuously picking up and
depositing (and cutting and filling) its sediment base, thereby
directing and redirecting the river and its channels throughout
time.

The unconsolidated valley fill, present 1n the bedrock valley, ranges
in thickness from approximately 70 to 120 feet in the study area.
The thickness of the valley fill 1n the region of the study area is
depicted in Figure 5. A cross section of the valley fill in the
vicinity of the study area 1s presented in Figure 6.

The valley fill deposits are typically comprised of two main
formations which may reach as deep as 120 feet in the site area. The
Cahokia, the uppermost formation, is comprised of predominantly silt,

- 7 -
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clay, and fine sand deposits generally indicative of an aggrading
environment. These deposits were laid down as flood events of the
Mississippi River, eolian activity, bank slumping, erosion, and/or
slugs of material deposited directly by tributary streams. This
formation has been frequently reworked by the Mississippi River and
typically consists of coarser material intertongued with finer
grained deposits. As such, these deposits can be variable in
thickness (ranging from 15 to 30 feet). Larger expressions of
tributary deposits may form thicker alluvial fans where high energy
streams dissipated and dropped their sediment load.

The second major formation of the floodplain setting is the Mackinaw
Member of the Henry Formation. This formation underlies the Cahokia
Alluvium, and is comprised of sand and gravel from glacial outwash.
Within the study area, this material rests directly on the bedrock
surface and can be highly variable in thickness (70 to 100 feet) due
to the fluvial processes which formed it. This formation typically
contains portions which are complexly interbedded due to meandering
of the river throughout history.

A third minor formation noted locally within the floodplain, but not
discovered within the site investigation area, is the Peyton
Colluvium. This material is comprised of fine grained silt (loess)
and clay (till) which has slumped from upland areas and accumulated
at the base of steep bluffs.

Immediately adjacent to the floodplain (and 3.5 to 5 miles
east-south east of the sites) is an upland area marked by a steep (50
to 150 feet above surrounding terrain) bluff. Structurally, these
upland areas are based unconformably on bedrock (which has not been
eroded as deeply as the adjacent valley), and consists of 10 to 100
feet of uncolsolidated sediments of predominantly glacial origin. No
upland formations exist in the study area; however, erosion and
slumping of the upland has provided the parent material for the
Cahokia Formation and Peyton Colluvium, which are found in the
floodplain.

- 11 -



The entire study area is underlain by relatively soft sedimentary
rock layers. Typically, these rocks consist of shale, limestone,
sandstone, and dolomite, which were formed through geologic time by
lithification of sediment and sediment-like materials. In general,
parent materials were disintegrated into sand, silt, clay, and mud,
which were then deposited sequentially by sedimentary processes, such
as precipitation and erosion. These sequential deposits (formations)
were ultimately lithified by compression, compaction, reclystalli-
zation, and cementation. General depositional environments included
shallow and deep seas, rivers, and swamps. These environments
provided varying thicknesses of similar materials. Missing sequences
apparently represent unconformities caused by terrestrial or near
terrestrial erosional processes. These sedimentary rock sequences
represent millions of years of geologic time.

The earliest sedimentary rock overlying the granite basement rock
is Cambrian age sandstone limestone, dolomite, and shale. The
Ordovician system overlies the Cambrian. Its formations consist of
sandstone, dolomite, limestone and shale. Overlying the Ordovician
is the Silurian System consisting of numerous limestone layers. Next
youngest is the Devonian System, with limestone, sandstone, and shale
formations. At the top of the sequence is the Mississippian System
containing numerous limestone, shale, siltstone, dolomite, and sand-
stone layers. In the adjacent highlands and at one bedrock high
located within the valley south of the site area, the Pennsylvanian
System may be found to contain various sandstones, siltstones, and
shale formations.

Bedrock structure in the area appears to be controlled by a
significant fold (the Waterloo anticline) and fluvial erosion
(primarily by the Mississippi River). The fold is centered
approximately 6 miles south of the site area, and the structure trends
north-northwest. This fold has bent the overlying rock in the area,
producing a gentle northeast-east dip of up to 3 percent on the bedrock
strata. This allows the deep strata to be exposed by bedrock

- 12 -



valley erosional processes to the southwest of the study area, while
maintaining these same formations at a deeper elevation to the
northeast of the study area.

Hydrology

The description of the hydrology of the study area is divided into
the surface drainage and groundwater discussions presented below.

Surface Drainage

The Mississippi River extends far to the north and south of the
site area and drains the American Bottoms and the tributary upland
area. Although the Mississippi River floodplain is subject to
periodic inundation by excess water runoff, most of the area is
protected from massive regional flooding by a complex series of
levees and other flood control structures. This condition partially
adds to local small scale flooding problems since precipitation is
trapped behind the flood control structures where drainage is
typically poor. Dead Creek itself provides drainage for a portion of
the American Bottoms, and ultimately discharges to the Mississippi
River via the Prairie DuPont Floodway and Cahokia Chute. Fenneman
(1909) has suggested that Dead Creek may at one time have been a
southward extension of Cahokia Creek. Excessive siltation,
realignment of surface drainage, or stream piracy may have redirected
Cahokia Creek to its present channel, thus cutting off Dead Creek
from the original source water.

Major surface drainage in the area is also provided by Cahokia Creek
(to the north) and the Old Prairie DuPont Creek (to the south). Both
of these creeks channel surface water directly into the Mississippi
River. Significant additional secondary drainage within the site
area and floodplain is provided by an extensive system of storm
drains, pumping stations, and ditches, which were constructed or
modified from existing natural drainage features for this purpose.

- 13 -



Groundwater

Groundwater exists in both the unconsolidated valley fill and the
underlying bedrock formations. The Mississippian bedrock limestone
and sandstone are water-bearing formations. Where these formations
are located immediately below the unconsolidated material, there is
sufficient groundwater for small or medium users. However, because of
the abundance of groundwater present in the valley fill sand and
gravel, the bedrock aquifer is of little significance to the study
area. The majority of available groundwater in the study area is
present in, and taken from, the valley fill materials. The Illinois
State Water Survey has identified the study area as one in which the
chances of obtaining a well yielding 500 gpm or more are good. The
coarsest deposits, which are most favorable for water development, are
commonly encountered near bedrock and generally average 30 to 40 feet
in thickness. However, because of the alluvial nature of deposits in
the study area, sand and gravel deposits which yield significant
quantities of groundwater are commonly found in the study area nearer
the ground surface.

Prior to development of the area, groundwater levels within the study
area were very near the surface elevation of 400 ft MSL. As a result,
ponds, swamps, and poorly drained areas were prevalent. The
development of the area led to the construction of levees, drainage
ditches, and wells, all of which caused the lowering of the
groundwater levels. In the early 1960's, the extensive industrial
pumpage in the study area (over 30 million gallons per day) resulted
in a lowering of the water table by as much as 50 feet. However, due
in part to the decrease in industrial groundwater use, groundwater
levels within the study area have sustained a significant rise since
the Mississippi River floods of 1973. Groundwater withdrawal within
all of St. Clair County, in 1980, only amounted to 16 million gallons
per day. As a result, measurements of monitoring wells near Dead
Creek identified the water table at approximately 393 feet MSL (about
15 ft. below ground surface) in January 1981. Groundwater levels near
other portions of the study area are expected to be similarly
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depressed below ground surface except where affected by surface
structure or well pumpage. Groundwater levels are affected by flood
stages of the Mississippi River, and undergo water-level fluctuations
as a result of seasonal weather patterns. In areas remote from major
pumping centers, water levels generally recede in late spring, summer
and early fall, when discharge from the groundwater reservoir by
evapotranspiration, groundwater run-off to streams, and pumping from
wells is greater than recharge. Recovery of water levels generally
occurs in the early winter when conditions are favorable for infil-
tration of rainfall to the water table. Water level recovery is
especially pronounced during the spring when the groundwater
reservoir receives most of its annual recharge. Water levels are
generally highest in May and lowest in December. Water levels remote
from major pumping centers have a seasonal fluctuation ranging from 1
to 13 feet, with an average fluctuation of about 4 feet.

Based upon the surface drainage system for the region in 1900, R.J.
Schicht (Illinois State Water Survey, 1965) estimated the piezometric
surface prior to heavy development in the area. Groundwater eleva-
tion was estimated to be about 420 feet near the bluffs to about 400
feet near the Mississippi River. The piezometric surface had an
average slope of about 3 feet per mile and ranged from 6 feet per
mile in the Alton area to the north, to one foot per mile in the Dupo
area to the south. The slope of the piezometric surface was greatest
near the bluffs and flatest near the Mississippi River. Groundwater
movement was generally directed to the west and south toward the
Mississippi River and other streams and lakes.

Groundwater movement in the shallow deposits throughout the study
area generally follow the land surface topography, with lateral
movement toward local discharge zones (wells and small streams), and
some movement into the deeper unconsolidated aquifers. Groundwater
in the deeper unconsolidated deposits generally follows the bedrock
surface. Accordingly, groundwater generally flows downstream through
the sand and gravel aquifers in much the same direction as the
original streamflow, but at a much slower rate.
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In 1962, the general pattern of groundwater flow was slow movement
from all directions toward the cones of depression, which had formed
due to heavy pumpage, or toward the Mississippi River and other
streams. In the study area, the lowering of the water table that
accompanied groundwater withdrawal in the area established hydraulic
gradients from the Mississippi River towards the pumping centers. In
portions of the study area, groundwater levels were below the surface
of the river and appreciable quantities of water were diverted from
the river into the aquifer by the process of induced infiltration.
Within the study area, the slope of the piezometric surface near the
cone of depression, produced by pumping at the Monsanto facilities,
exceeded 30 feet per mile.

The principal hydraulic properties of the valley fill and alluvium
present in the study area indicate that the materials readily
transmit groundwater and have a large amount of groundwater storage
capacity. In 1952, tests were conducted for the Monsanto Chemical
Corporation to evaluate the hydraulic properties of the deposits.
The upper 40 feet of unconsolidated materials in the area consisted
of sandy clay, and the lower 80 feet of unconsolidated material in
the area consisted of various layers of sand and sand and gravel. A
pump test was conducted on a well located 515 feet east of the
Mississippi River and drilled to a depth of 99 feet. Six observation
wells were used to assess the pump test. Using the time-drawdown
method of analysis, the coefficient of transmissivity was determined
to be 210,000 gpd/ft. The coefficient of storage was determined to
be 0.082 (ft3/ft3), which is in the range typical of water table
conditions. The coefficient of permeability was determined to be
2800 gpd/ft2.

Recharge of groundwater in the study area is received from direct
infiltration of precipitation and run-off, subsurface flow of
infiltrated precipitation from the bluff area to the east, and
induced infiltration from adjacent river beds, where pumpage has
lowered the water table below the level of the river. Direct
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recharge of the water table only captures a portion of the annual
precipitation. A major portion of the precipitation runs-off to
streams or is lost by the evapotransporation process before it
reaches the aquifer. Nevertheless, precipitation is probably the
most important recharge source for the study area as a whole. The
amount of surface recharge that reaches the saturation zone depends
upon many factors, including the character of the soil and other
materials above the water table, the topography, vegetal cover, land
use, soil moisture, depth to the water table, the intensity and
seasonal distribution of precipitation, and temperature. Because of
the low relief and limited runoff in the study area, and because the
upper silt and clay fill is not so impermeable as to prevent
appreciable recharge, most of the precipitation either evaporates or
seeps into the soil. Because of the extensive flood-control network
in the area, recharge from floodwaters provides a limited input to
the area. Based upon a modified form of the Oarcy equation, R.J.
Schicht (1965) calculated the average rate of surface recharge to be
about 371,000 gpd/sq. mi. for the study area.

Regional groundwater flow components to the west and south provide
subsurface recharge to the study area. Schicht similarly estimated
that the average recharge from subsurface flow of water from the
eastern bluff boundary is 329,000 gpd/m1.

The lowering of the water table as a result of groundwater
withdrawals in the study area has, in the past, established a
hydraulic gradient from the Mississippi River toward the pumping
centers. This resulted in water percolation through the river bed
and into the aquifer, producing induced infiltration recharge.
Schicht estimated the 1961 induced infiltration recharge volume for
the study area to be approximately 18.5 million gpd, or roughly 58%,
of the 31.9 million gpd total being withdrawn. Water withdrawal data
from 1980 for the study area and areas to the north indicate that
total withdrawals amount to only 3.9 million gpd as compared to more
than 42 million gpd in 1961. Accordingly, for the study area, the
amount of current induced infiltration from the Mississippi is
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believed to be small due to dramatically reduced groundwater usage.
Although current, detailed data for public and industrial water
supply wells in the study area is presently unavailable, 1980
Illinois State Water Survey data indicated the presence of ten wells
in or generally near the study area.

The chemical character of groundwater found in the study area varies
geographically and with depth. Pumping rates and surface activities
may also influence local quality. Generally, shallow wells (less
than 50 feet deep) are quite highly mineralized and may have a high
chloride content. Groundwater in heavily pumped areas often has high
sulfate and iron contents and elevated hardness values.

Groundwater quality data developed by Schicht (1965) for Township 2N,
Range 10W, Section 26, which includes a major portion of the study
area, provides historical chemical data for wells with depths of
approximately 100 feet. In general, the water quality was consistent.
Hardness values ranged from 377 to 777 ppm, chloride values ranged
from 9 to 61 ppm, and sulfate values ranged from 137 to 487 ppm.
Recent Illinois State Water Survey data developed by Keefe (1983)
identified a general increase in chloride and sulfate concentrations
for groundwater in the study area. The general increase in chlorides
was associated with the use of road salts since increased concentra-
tions correlated with major highway locations. Increases in sulfate
concentrations were speculated to be caused by an upward movement of
high sulfate water from the bedrock as a result of pumping activi-
ties. Decreases in chloride and sulfate contents of groundwater were
identified in a section along the Mississippi River where extensive
nearby pumping had resulted in induced infiltration from the river.
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III. SITE SPECIFIC DESCRIPTIONS
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SITE 6. ABANDONED LANDFILL

Site Description

Site 6 is a former subsurface/surface disposal area which occupies
approximately 4.5 acres in Sauget, Illinois. The site is bordered on
the north by Queeny Avenue; on the east by Dead Creek; on the south
by a cultivated field; and on the west by Wiese Engineering Company
property.

The surface of Site G is littered with demolition debris and metal
wastes. Several small pits have been observed in the northeast and
east-central portions of the site. Oily and tar-like wastes, along
with scattered corroded drums, are found in these areas. Addition-
ally, 20-30 deteriorated drums are scattered along a ridge running
east-west, near the southern perimeter of the site. The western
portion of Site G is marked by a mounded area with several corroded
drums protruding at the surface. A large depression is found
immediately south of the mounded area. This depression receives
surface runoff from a sizable area within the site. Also, exposed
debris is present over most of the site. In areas where wastes are
not exposed, flyash and cinder material has been used as cover.

Site History and Previous Investigations

Examination of historical aerial photographs indicates excavation at
Site G began sometime prior to 1950 and disposal operations were
initiated shortly thereafter. No information is available concerning
owners or operators for Site G at the time disposal was occurring.
The photographs suggest disposal activities at the site continued
until the early 1970s. Presently, Site G is inactive, although
recent observations suggest that random dumping of various
non-chemical wastes continues.

Site G was previously studied by the Illinois ERA in 1980 and 1981 as
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part of an area-wide study to determine the source of contamination
found in Dead Creek.

The results of this study were reported in the Preliminary
Hydrogeological Investigation in the Northern Portion of Dead Creek
and Vicinity in 1980-1981 (St. John Report). Locations of samples
collected to date in the vicinity of Site G are shown on Figure G-l.
The IEPA study completed in 1981 included collecting samples from
subsurface soils and groundwater at Site G, and collecting surface
water and sediment samples from Dead Creek immediately east of the
site. Monitoring well G106 was installed in the northeast corner of
the site, and well G107 is located approximately 50 feet south of
Site G in a surface depression. In addition, wells G101 and G104
were installed southwest of the site as part of the general area
investigation. Analytical data for these wells are presented in
Tables B-6, B-7, and B-8, located in the Creek Sector B portion of
this report. Several organic contaminants were detected at elevated
levels in well G107. These include chlorophenol, chlorobenzene,
dichlorophenol, dichlorobenzene, and PCBs. PCBs were also detected
in samples collected from well G106. Both of these wells showed
concentrations of heavy metals; specifically arsenic, barium, copper,
lead, and manganese, which exceeded IEPA water quality standards.
Phosphorus also exceeded the standards in both wells. Wells G101 and
G104 showed little evidence of contamination although trace levels of
PCBs were found in G101. Preliminary surveillance in November, 1985
at Site G showed wells G101, G104, and G107 to be intact. Well G106
was not located, and is suspected to have been destroyed.

In order to determine the vertical distribution of contaminants in
the area, the IEPA collected subsurface soil samples at the locations
of wells G106 and G107. Analytical data from these samples is shown
in Table 6-1. High levels of metals and phosphorus were detected in
all samples. Trace levels of PCBs were found to a depth of 13 feet
at G106. A quantified level (0.62 ppm) of PCBs was found at a depth
of two feet in the location of 6107, but PCBs were not detected in
deeper samples. In October, 1984, IEPA collected three soil samples
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TABLE 6-1: ANALYSIS GF SUBSURFACE SOIL SMFLES
FROM SITE G (COLLECTED BY IEPA IN I960)

SAMtE LOCATION MO DEPTH

PMWETER
Copper
Iron
Lead
Nickel
Phosphorus
Z1nc
PCBs

7.5'-9.0'
140

12,600
15
36

592
183

*

10--11.5'
93

12.300
11
21

475
53
*

G106
12'5'-13' 15

59
10.400

8
11

383
36
*

5-17'
54

9.700
9

43
391
43
-

18' 19 5'
56

13,600
12
21

540
49
-

20'-21.5'
2B

5.700
3
8

249
29
-

SO'-Sl.S1

14
4,700

6
19

183
-
-

0.5'-2'
91

21,200
170
37

1340
370

0.62

G107
5'-6.5' 10.5'-12' 15.5'-17' 18'-19.5' 20.5'-22' 25.5'-27'

53
21,900

49
39

681
313

-CD
I

NOTE: All results In pan
Blanks Indicate parameter not analyzad
• below detection limits
* detected but not quantified (trace)



at Site G from a pit in the northeast corner. Analyses of these
samples are presented in Table G-2. Elevated levels of heavy metals
were found in all samples, as were various organic contaminants.
PCBs were detected in sample WS-3, but not in the other two samples.
Sample WS-1 showed the highest degree of organic contamination.
Organics detected in this sample include dimethyl phenanthrene,
phenyl indene, pyrene, trimethyl phenanthrene, and aliphatic
hydrocarbons.

Data from additional samples taken adjacent to Site G in Dead Creek
are addressed in the narrative for Creek Sector B. Site G may be a
source of contamination in Dead Creek; however, since the hydrology
in the area is not well-defined, this cannot presently be
determined.

A geophysical investigation, including flux-gate magnetometry and
electromagnetics (EM), was completed at Site G in December, 1985 as
part of the Dead Creek RI/FS project. A survey grid with dimensions
of 440 by 600 feet was laid out using a compass and tape measure.
Because of the large amount of scrap metal scattered about the
surface of Site G, instruments were calibrated in off-site areas.
The magnetometer survey was subcontracted to Technos, Inc. of Miami,
Florida.

The magnetometer survey at Site G showed that a major magnetic
anomaly covers most of the northern portion of the site. Several
smaller anomalies were found to the north of the large depression in
the southwest corner of Site G. Survey lines run south of the fill
area in a cultivated field showed no magnetic anomalies above
background conditions. The mounds in the northwest corner of the
site showed smaller anomalies at the surface and larger anomalies for
deeper readings, indicating significant quantities of buried metals.

An EM survey was done using the same grid as for the magnetometer
investigation. Shallow soundings indicated three areas showing
relatively high intensity anomalies. These include a 50 feet by 20
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TABLE 6-2: ANALYSIS OF WASTE SAMPLES FROM OILY PIT AT SITE G
(COLLECTED BY IEPA 10-1-84)

SAMPLE NUMBER

PARAMETER ANALYZED
Arsenic
Cadmium
Copper
Chromium
Iron
Lead
Manganese
Mercury
Zinc
Aliphatic Hydrocarbons
Chlorobenzene
Dimethyl phenanthrene
Phenyl indene
Pyrene
Trimethyl Phenanthrene
PCBs
Other Organics (not specified)

WS-1
0.3
0.1

101.4
24.4
106
26.6
-
0.36

101.4
19,200

-
3100
320
610
1400

-
1200

WS-2
0.6
0.8

509
27.2
151
52.1
-
0.46

339
5.23
0.58
-
-
-
-
-
0.4

WS-3
97
16.8
712
30

6025
337
9.9
1.99

104,100
-
-
-
-
-
-

18
4070

NOTE: All results in ppm
- indicates below detection limits
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feet area in the northeast corner, a 150 feet by 100 feet area in the
east-central portion, and the entire mounded area along the west
perimeter of the site. Deep soundings (approximately 10 to 15 meters
in depth) indicated a significant anomaly covers most of the northern
portion of the site. Three negative anomalies were recorded in the
center of the fill area, possibly indicating higher, off-scale
instrument readings or the presence of significant quantities
non-conductive material such as concrete. The EM survey also showed
anomalies trending off-site in the northwest corner, indicating the
possibility that the actual filled area extends north under Queeny
Avenue.

Data Assessment and Recommendations

Activities proposed at Site G for the Dead Creek Project include
collecting 10 subsurface and 40 surface soil samples, and water
samples from IEPA wells located on or near the site. A soil gas
monitoring survey is also scheduled for Site G, and will be conducted
in conjunction with ambient air monitoring at the site. Additional
investigation is necessary to adequately characterize the site and to
provide an adequate data base for conducting the feasibility study.
Existing monitoring wells in the vicinity of the site need to be
refurbished prior to sampling. Additional wells need to be installed
around the site to determine if Site G is contributing to groundwater
pollution in the area. Additional borings and subsurface sampling
(alternatively excavation of test pits and sampling) in anomalous
areas encountered during the geophysical study would be needed to
provide additional information concerning depth of fill, waste
characteristics, and past operation. This additional information
will allow more specific evaluation of remedial alternatives. The
hydrology of Site G in relation to Dead Creek also needs to be
assessed to determine if the site is a source of pollution observed
in the creek. This assessment would include collecting the following
data: (1) Ground water elevations from a minimum of three locations
on each side of the creek, (2) Surface water and creek bed elevations
from three locations in the creek, and (3) Infiltration rates for the
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alluvium and the Henry formation at Site G. The above data, in
conjunction with the stratigraphic columns from borings in the creek
bed (St. John Report), would provide sufficient information to
determine the relationship, if any, between ground water and the
surface hydrology of the creek.

It was previously noted that IEPA well G106 was not located during a
preliminary survey. Further attempts should be made to locate this
well and to repair it if it is feasible to do so. The condition of
all IEPA wells should be assessed, and reconstruction or redevelop-
ment should be performed in accordance with the assessment.
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SITE H. ROGER'S CARTAGE PROPERTY

Site Description

Site H is a former disposal area covering approximately five acres in
Sauget, Illinois. The site is located immediately southwest of the
intersection of Queeny Avenue and Falling Springs Road. Presently,
Site H is an open field which has been covered, vegetated, and
graded. Several depression areas, capable of retaining rain water,
are also evident. Surface drainage is generally to the west;
although certain localized drainage is toward the aforementioned
depressions.

Site History and Previous Investigations

A review of historical aerial photographs indicates that Site H was
initially used as a disposal area sometime around 1940. Monsanto
Company submitted a "Notification of Hazardous Waste Site Form" to
the U.S. EPA in 1981, indicating below-ground drum disposal of
organics, inorganics, and solvents. The notification listed the site
name as Sauget Monsanto Illinois Landfill, and indicated that waste
disposal continued until 1957. Site H is presently owned by James
Tolbird of Roger's Cartage Company. Photographs suggest the site
initially operated as a sand and gravel borrow pit prior to disposal
activities. The southern half of Site I operated contiguously with
Site H, and the properties were subsequently separated by the
construction of Queeny Avenue.

Previous investigation of Site H is limited to review of historical
photographs and the installation of one monitoring well downgradient
from the site. This well, 6110, was sampled in 1980 and 1981 as part
of lEPAs hydrogeological investigation. Analytical data for well
G110 is shown in Tables B-6, B-7, and B-8, presented in the Creek
Sector B portion of this report. Contaminants detected in G110
include PCBs, chlorophenol, cyclohexanone, arsenic, copper, and
nickel.
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As part of the Dead Creek Project, a geophysical survey, including
flux-gate magnetometry and EM, was conducted at Site H in December
1985. A survey grid with dimensions of 520 feet by 550 feet was laid
out over the site using a compass and tape measure. Technos, Inc.
was contracted to conduct the magnetometer survey.

The results of the magnetometer survey indicate three large areas
with major magnetic anomalies and two smaller localized areas with
lower intensity anomalies (Figure H-l). All anomalies are of
sufficient magnitude to indicate buried drums or a large amount of
other buried ferrous metal. The southernmost, large anomalous area
correlated well with one of the surface depressions observed recently
at the site, while the other two large areas partially correlated
with depressions. This information, in conjunction with historical
photographs, indicates that all anomalous areas are part of one large
fill or disposal pit.

Further evaluation of Site H was done using EM with various coil
spacings, allowing for different depths of penetration. Results from
shallow soundings (0 to 7.5 meter effective depth range) indicate
three high intensity anomalies which correlate well with the magnetic
anomalies seen 1n the magnetometer survey. These anomalous areas
were also seen in the results from intermediate soundings (5 to 15
meters). In addition, three negative anomalies were noted near the
north and central portions of the site. These negative readings
indicate areas of lower conductivity, and may be attributable to
relatively non-conductive contaminants (organics), or to other
materials such as concrete rubble or clay. Deep soundings (12 to 30
meters) showed much lower conductivity readings over the entire site,
which may indicate that disposal was generally limited to a depth of
less than 15 meters.

Data Assessment and Recommendations

The absence of any detailed historical information concerning waste
disposal or analytical data concerning Site H creates a major data
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gap. The scope of work for this site during the Dead Creek Project
includes collecting five surface and five subsurface soil samples for
analysis. A soil gas survey and ambient air monitoring will also be
completed at Site H. If specific contaminants are found, this data
base would not be sufficient to conduct feasibility study evaluations.

Depending on the results of the initial sampling, additional sampling
will be required to further define the extent of any contamination
found at the site. This would include installation of monitoring
wells and evaluation of ground water conditions. Further geophysical
investigations to the north to Cerro Copper Products Company
property would allow for more accurate definition of site boundaries
and potential drum disposal areas. Additional borings and subsurface
sampling or pit excavation would be necessary to accurately determine
locations and types of buried wastes.
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SITE I AND CREEK SECTOR A - CERRO COPPER PRODUCTS

Site Description

Site I 1s an operating copper refining and tube manufacturing
facility covering approximately 55 acres in Sauget, Illinois. The
areas of interest for the Dead Creek Project at this facility include
a former sand and gravel pit which was subsequently filled with
unknown wastes, and a holding pond (Creek Sector A) which formerly
served as head waters for Dead Creek. The Cerro Copper Products
property is bordered on the north by the Alton and Southern Railroad;
on the west by Illinois Route 3; on the south by Queeny Avenue; and
on the east by Falling Springs Road. The areas to be investigated
encompass roughly the eastern one-third of the property. Presently,
the former gravel pit/fill area is covered and graded, and is used
for equipment storage.

Site History and Previous Investigations

Cerro DePasco Corporation of New York purchased the existing plant
and property west of Dead Creek in 1957 from the Lewin-Mathes
Corporation. Cerro Copper subsequently added property east of the
creek to their holdings in 1967. Examination of historical aerial
photographs indicate subsurface disposal at Site I was discontinued
sometime between the years 1955-1962. These photographs also show
that Site I and Site H, which is located across Queeny Avenue to the
south, constitute one large subsurface disposal area. Monsanto
company submitted a "Notification of Hazardous Waste Site" form for
this landfill (Sauget Monsanto Illinois Landfill), indicating
disposal of organics, inorganics, and solvents in drums. The years
of operation listed on the notification are "unknown to 1957."
Historical photographs suggest activity at the site began prior to
1937.

Creek Sector A reportedly received discharges from Monsanto and
other companies prior to 1970. In the early 1970's, the culvert
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under Queeny Avenue was sealed off to restrict flow from these
ponds to the remainder of Dead Creek. The ponds were subsequently
regraded to the north for the purpose of directing drainage into a
concrete vault with a bar screen located at the north end of the
Cerro Copper Products property. When the water level in the ponds
rises, the water discharges through the vault to an interceptor,
which ultimately drains to the Sauget Wastewater Treatment Plant.
According to Cerro Copper officials, the only direct discharges to
the holding ponds at this time are area run-off and roof drainage.
No process wastewater, cooling water, or other wastes are directly
discharged. Five runoff drain pipes project from the west bank of
the ponds.

The holding ponds, Creek Sector A, on the Cerro Copper Products
property were identified as a major source of groundwater pollution
in the area as a result of the IEPA Preliminary Hydrogeologic
Investigation completed in 1981. Analyses of water and sediment
samples from the holding ponds are included in Tables IA-1 and IA-2,
and sample locations are shown in Figure IA-1. Contaminants detected
at significant concentrations in these samples include PCBs,
dichlorobenzene, aliphatic hydrocarbons, arsenic, cadmium, chromium,
lead, and mercury.

The IEPA Preliminary Hydrogeologic Investigation also included
installation of one monitoring well on the Cerro Copper Products
property downgradient from Site I and the holding ponds. Analyses of
samples collected from this well (well number G112) are included in
Tables 8-6, B-7, and B-8, located in the Creek Sector B portion of
this report. Contaminants detected at elevated levels in this well
include chlorobenzene, dichlorobenzene, chloroaniline, phenol,
copper, phosphorus, and zinc. The contaminants in the ground water
may be attributable to Site I or the holding ponds (Creek Sector A);
however, a more detailed investigation is necessary to accurately
determine the source.

A geophysical investigation was scheduled to be conducted at Site I
as part of the initial investigations for the Dead Creek Project.
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TABLE IA-1: ANALYSIS OF WATER SAMPLES FROM CREEK SECTOR A
(COLLECTED BY IEPA)

SAMPLE DATE AND LOCATION

PARAMETERS
Alkalinity
Ammonia
Arsenic
Barium
BOD-5
Boron
Cadmium
COD
Chloride
Chromium (Total)
Copper
Cyanide
Fluoride
Hardness
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Nitrate-Nitrite
pH
Phenols
Phosphorus
Potassium
R.O.E.
Selenium
Si Iver
Sodium
Sulfate
Zinc
PCB (ppb)
Aliphatic hydrocarbons (ppb)

11/26/80 1/26/81
5503
127
0.2
0.058
1.2

630
0.2
0.36

33
0.61
4.5
.01

0.4
227
58
6.6
35.8
1.0
0.0016
4.2
1.4
6.9
0.02
1.9
4.3

361
0.002
0.24
19.7
90
30
22

23,000

5504 5501 5502
110
1.0
0.025
0.7

158
0.3
0.19

1190
36
0.21
3.6
.01

0.7
260
28
2.8
28. 7
0.67
0.0016
3.3
1.7
7.0
0.035
3.4
6.2

407

0.14
22.4
130
17
28 2.0

NOTES: All results in ppm unless otherwise noted
Blanks indicate that parameter was not analyzed
- Indicates below detection limits
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TABLE IA-2: ANALYSIS OF SEDIMENT SAMPLES FROM CREEK SECTOR A
(COLLECTED BY IEPA)

SAMPLE DATE AND LOCATION

PARAMETERS
Ammonia
Barium
Cadmium
Calcium
Chromium
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Silver
Zinc
Aliphatic Hydrocarbons
Dichlorobenzene
PCBs

11-26-80
x!28 x!29 x!28

30
1200
51

5300
140
5500

29,500
840
2300
140
101
570
670
29

2300
13 26

1.7
2.2 13

1-28-81
x!29
96

2500
22

13,100
490

24,000
51,900
2600
2100
250
6.9

1500
520
98

5800

NOTES; All results in ppm
Blanks indicate parameter not analyzed for
- below detection limits
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This investigation was cancelled on the scheduled day due to the
denial of access to the site by Cerro Copper officials.

Data Assessment and Recommendations

Field activities to be completed for these sites during the project
include collecting 32 surface soil and 15 subsurface soil samples at
Site I, and collecting three surface water samples from Creek Sector
A. A soil gas survey and ambient air monitoring are also scheduled
to be conducted at Site I. In order to have an adequate data base to
complete the feasibliity study for these sites, additional informa-
tion is necessary. Additional field activities should include a more
detailed characterization of Creek Sector A, which would be accomp-
lished with sediment sampling and assessment of subsurface soil and
ground water conditions.

For Site I, the proposed geophysical investigation should be
completed prior to any additional field activities. Subsequent to
the geophysical investigation, 5-6 monitoring wells should be
stratigically located to ensure efficient collection of data
necessary to identify the presence of and to determine the sources of
any ground water contamination. Additional subsurface soil sampling
would be conducted, as necessary, in conjunction with monitoring well
installation. Excavation of test pits, in conjunction with sampling,
is an alternative method of data collection for Site I.
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SITE J. STERLING STEEL FOUNDRY

Site Description

Site 0 consists of two pits and a surface disposal area utilized by
an active steel foundry in the Village of Sauget, Illinois. The site
is bordered on the north by the Alton and Southern Railroad; on the
west by Monsanto Road; on the south by Little Avenue, and on the east
by a Mobil Oil Tank Farm. The surface disposal area is defined by a
triangular portion of the property to the northeast of the plant
buildings. Generally, surface drainage in this area is directed
toward a ditch along the northern perimeter. However, several
scattered depression areas are also evident. Two unlined pits and
one concrete-lined surface impoundment were observed at Site J, along
with an incinerator which is no longer in use (Figure J-l).

Site History and Previous Investigations

The pit located southeast of the plant building was excavated
approximately 30 years ago, based on a review of historical aerial
photographs. According to the site operator, it was a borrow pit for
road construction fill. The pit was subsequently filled with scrap
metal, demolition debris, and casting sand. No evidence has been
found suggesting disposal of hazardous materials in the borrow pit.
The other unlined pit, located north of the plant building, was
excavated in approximately 1950 for the purpose of collecting and
settling baghouse dust from furnaces in the foundry. The dust is
blown into this pit through underground piping, thus reducing the
chance for off-site migration of airborne particulates. The adjacent
concrete impoundment has two aerators, used to cool water from the
furnaces and compressors.

A small incinerator is situated immediately west of the former borrow
pit at Site J (Figure J-l). It has a stack approximately 15-18 feet
in height, and was used solely to burn trash and empty bentonite
sacks, according to the plant operator. The incinerator was operated
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for 10-12 years following its installation in 1970.

The surface disposal area covers approximately six acres to the
northeast of the plant buildings. Sometime in the mid-1970's,
Sterling Steel began to use this area for disposal of spent casting
sand, slag, scrap steel, and construction debris. No initial
excavation was done in this area prior to disposal activities, other
than installing a drainage ditch along the northern perimeter. The
area is periodically graded, although several depressional areas are
evident. Several corroded drums, apparently containing only casting
sand and slag, were also observed during a recent visit to the site.

R. 0. Shive and Claude Harrell began operations at Sterling Steel
Castings Company at its present location in 1922. In 1982, St.
Louis Steel Company purchased the facility, and the name was changed
to Sterling Steel Foundry, Inc. Raw materials used in Sterling's
casting operations included manganese, chromium, nickel, the
molybdenum, silicon, bentonite, and water. Water is circulated from
furnaces and compressors to the aerated holding pond, and wastewater
is directed to the Sauget Treatment Plant.

Site J has not been previously investigated by IEPA. The site was
identified by inspection of historical photographs, which indicate
possible disposal in the sand pits.

The original scope of work for the Dead Creek Project, as stipulated
in the RFP, called for geophysical investigations at Site J to
determine potential areas of drum disposal. Based on background
review and visual observation, it was determined that geophysical
surveys could not adequately define such locations in the originally
proposed surface disposal area. This is due to the high metal
content of the wastes in the area (casting sand, slag, scrap steel,
steel shot), which would result in the entire site appearing as one
large anomaly, thereby making it impossible to differentiate drums
from other wastes.
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A scaled down geophysical survey, including flux-gate magnetometry
and EM, was conducted in an area adjacent to the unlined pit
northeast of the plant buildings (Figure J-l). The purpose of this
survey was to determine if drum disposal may have occurred in this
area. A 100 feet by 100 feet grid was set up in a grassy area
immediately east of the pit, and survey lines were run on 20 foot
intervals. The magnetometer survey results indicated no sigifnicant
anomalies within the survey area. Several small anomalies did
appear, but were not large enough to infer drums. On-site
observations suggest that these smaller anomalies are a result of
buried slag or interference from steel castings and scrap metals
which are stored adjacent to the survey area.

An EM survey was conducted using the same basic grid system as above.
However, several survey points were offset due to physical limita-
tions (coil spacings for the EM are changed depending on desired
penetration, thus necessitating offsets). Analysis of the EM data
for both horizontal and vertical dipoles (10 meter spacing) indicates
an elongate, elliptical-shaped anomaly southeast of the unlined pit.
This anomaly dissipates to the north, and is likely attributable to
the stockpiled castings and scrap.

Data Assessment and Recommendations

No analytical data is presently available concerning Site J. The
scope of work for this project includes collecting five surface and
five subsurface soil samples for waste characterization. In addition
to this sampling, a soil gas survey and ambient air monitoring will
be conducted at Site J. If contamination is detected, additional
attempts should be made to locate information concerning past
operations at the site. Additional subsurface soil sampling and
installation and sampling of ground water monitoring wells should
then be carried out. If contamination is detected, this added
investigation would be essential in order to complete feasibility
study activities.
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SITE K. FORMER SAND PIT

Site Description

Site K is the location of a former sand pit for which no file
information could be located. The site is located north of a
residential area on Queeny Avenue, and east of Falling Springs Road
in Sauget, Illinois (Figure K-l). Site K covers approximately six
acres, and presently the property is unoccupied. Several trucks with
the name M-T-S, Inc. (Sauget) on the doors were observed at the site
during preliminary reconnaissance, but there was no activity at the
property. Subsequent attempts to contact M-T-S, Inc. by telephone
did not succeed. Several trailer homes and houses are located within
100 feet of the site. The pit, which constitutes Site K, has been
filled and covered with soil and gravel, and the area has been graded
to the surrounding topography.

Site History and Previous Investigation

Historical aerial photographs suggest possible waste disposal
operations at Site K. Excavation at the site began sometime in the
late 1940s. By 1955, the site was filled with unknown materials, and
a vegetation cover had started to develop. No buildings were
apparent at the site at the time of the initial excavation. After
the excavation was filled, the site remained unchanged until at least
1968. Photographs from 1973 again show an excavation, somewhat
larger than the first one, in the same location at Site K. This pit
contained water, as seen in photographs from 1973 and 1974, and a
building had been erected at the site sometime prior to 1973. No
information has been located concerning operations at the site during
this time period. The second excavation was filled with unknown
materials by 1979, and the site has apparently remained generally
unchanged since that time.

Previous investigation of Site K has been limited to a review of the
historical photographs. No field investigations have been conducted
at the site.

K-l



I
ro

SCALE
100 50O FEET

FIGURE K-1
DEAD CREEK S I T E A R E A K



Data Assessment and Recommendations

No sampling and/or analytical data has been developed to date for
Site K. Since other sand pits/disposal operations in the area have
shown significant contamination, it is entirely possible that
the disposal of hazardous materials did occur at this site. Field
activities scheduled for Site K consists of collecting three
subsurface soil samples and conducting soil gas and ambient air
surveys. This sampling should be adequate to determine the presence
of wastes and also indicate if further investigation is necessary.
If contamination is detected, additional attempts should be made to
locate information concerning past operations at the site.
Additional subsurface soil sampling and installation and sampling of
groundwater monitoring wells should then be carried out. If
contamination is detected, this added investigation would be
essential in order to complete feasibility study activities. In
addition, depending upon subsurface conditions identified, a
geophysical investigation may be of value to delineate pit boundaries
as well as determine the presence of subsurface drum disposal.
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SITE L - OLD WAGGONER COMPANY IMPOUNDMENT

Site Description

Site L is the location of a former surface impoundment used by the
Harold Waggoner Company to dispose of wash water from a truck
cleaning operation. The impoundment was situated approximately 250
feet south of the present Metro Construction Company building, and
approximately 125 feet east of Dead Creek (Figure L-l). The site is
now covered with black cinders, and is used by Metro Construction
Company for equipment storage. Several rows of heavy equipment are
presently stored in the immediate area of the former impoundment.
This equipment should be moved prior to any field activities.

Site History and Previous Investigations

Waggoner Company, owned and operated by Harold Waggoner,
specialized in hauling industrial wastes for companies in the St.
Louis/Metro East area. Harold Waggoner operated the company from
1964 to 1974, when he sold the operation to Ruan Trucking Company.
Prior to 1971, Wagonner reportedly discharged wash water from truck
cleaning operations directly to Dead Creek. In August 1971, the IEPA
ordered Waggoner to cease discharging wastes to the creek. Subse-
quently, a pit was excavated for the purpose of storing wash waters,
and the pit was used by Waggoner until 1974. Based on a review of
historical photographs, the dimensions of this pit were determined to
be roughly 70 feet by 150 feet. Ruan Trucking reportedly continued
this practice of wash water storage until 1978. The property was
then leased, and later purchased, by Tony Lechner of Metro
Construction Company.

The IEPA calculated a rough estimate of the quantity of wash water
disposed of in the impoundment between 1971 and 1978. This estimated
volume, 164,000 gallons, is based on the assumption that Ruan
Trucking operated at the same volume as Waggoner. The estimate is
useful as a starting point for further calculations concerning
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expected leachate migration rates and plume characteristics in the
ground water aquifer. It should be noted that the impoundment was
not lined, and the base consisted of medium to coarse grained sands.

Site L was identified in the IEPA St. John Report as a source of both
ground water and surface water contamination in the area. The IEPA
study included collecting several soil/sediment samples and one
groundwater sample from areas downgradient of Site L. Results from
analyses of sediment samples are presented in Table B-l, located in
the Creek Sector B portion of this report. Results from the analyses
of groundwater samples from the monitoring well downgradient of
Site L (well G109) are included in Tables B-6, B-7, and B-8 (Creek
Sector B).

Monitoring well G109, located approximately 100 feet west of the
former impoundment, was found to be the most polluted well during
lEPA's preliminary investigation. Also, during the installation of
G109, drillers became nauseous from fumes at the well location.
Initial sampling conducted by IEPA on October 23, 1980 indicated the
presence of chlorophenol, phenol, and cyclohexanone, along with
relatively high levels of heavy metals (Table B-6). Analyses from
subsequent sampling events did not show organic contaminants, other
than phenol. Arsenic, cadmium, copper, nickel, and phosphorus were
detected at quantities significantly above lEPA's water quality
standards. Other IEPA monitoring wells adjacent to the creek showed
concentrations of these contaminants at least an order of magnitude
(10 times) less than those found in G109. No other likely sources of
contamination are known to exist in the immediate area. In view of
these points, it is likely that contaminants found in well G109 are
attributable to the former disposal impoundment (Site L).

Surface soil samples collected in the vicinity of Site L during the
IEPA study include X106, X120, and X125 (Figure L-l). Samples X106
and X125 were taken from the creek bed, and X120 was taken from
surface soil east of the creek in the general vicinity of the
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impoundment. Analyses of these samples are presented in Table B-l,
which is located in the Creek Sector B portion of this report. High
levels of several organic contaminants were detected in X125. These
include alkyl benzenes, dichlorobenzene, dichlorophenol, hydro-
carbons, naphthalenes, and trichlorobenzene at concentrations ranging
from 78 to 21,000 parts per million (ppm). PCBs, including 10,000
ppm at X125, were detected in all three samples. Sample X106 was not
analyzed for inorganic parameters, and concentrations of inorganics
in X120 and X125 were only slightly higher than those found in the
background soil sample X121 (see Tables B-l and B-3).

Geophysical surveys were completed at Site L as part of the Dead
Creek Project in December, 1985. These surveys included the use of
EM and flux-gate magnetometry over a 200 feet by 200 feet grid in the
area of the former disposal impoundment. Two rows of heavy equipment
and trailers were present in the middle of the site at the time of
the survey.

Magnetometer readings indicated a significant magnetic anomaly in the
southwest corner of the site. Another large anomaly was observed
between the rows of equipment; but an accurate assessment of the size
and actual magnitude of the anomaly was not possible due to surface
interference. An EM survey was conducted using different coil align-
ments to obtain readings from various depths. Shallow soundings
indicated a single anomaly with the approximate dimensions of 150
feet by 100 feet in the southeast corner of Site L. Readings in this
area were significantly higher than those obtained from a random
check point in the cultivated field to the south. Deeper instrument
penetration showed an anomaly that was similarly located in the
southeast corner; however, the size and the magnitude of the readings
were smaller than observed in the shallow investigation. Readings
from the remainder of Site L showed no significant anomalies,
although these readings were generally higher than those seen at the
check point in the cultivated field. This is probably due to cinders
covering the site, which are not present in the cultivated field.

L-4



Data Assessment and Recommendations

Investigations planned for Site L during the RI include subsurface
soil sampling and soil gas monitoring. Ambient air monitoring will
also be conducted as for all sites in the project.

Further activities necessary to provide adequate data for the
feasibility study should include installation and sampling of 3 to 4
monitoring wells, and collecting additional subsurface soil samples.
Subsurface soil sampling would be done in conjunction with well
installation, and would provide additional data concerning migration
of contaminants. The hydrology of the area also needs to be assessed
to determine the interaction, if any, between the ground water and
the creek.

Preliminary geophysical investigations and subsequent acquisition of
historical aerial photographs indicate the likely presence of waste
residues extending to the farmland to the south of Site L. Accord-
ingly, additional surveys should be conducted south of the area
initially surveyed. Additional geophysical investigations would
allow better definition of the impoundment boundaries and also aid in
delineating off-site migration of contaminants.
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SITE M. HALL CONSTRUCTION PIT

Site Description

Site M is a sand pit excavated by the H.H. Hall Construction Company
in the mid to late 1940's. The pit is located immediately east of
Dead Creek, and approximately 300 feet north of Judith Lane in
Cahokia, Illinois (Figure M-l). The dimensions of the pit are
approximately 275 by 350 feet. Presently, Site M is enclosed by a
chain link fence, which also surrounds Creek Sector B. A small
residential area is located just east of the pit on Walnut Street,
which earlier served as an access road to Site M. The pit was
excavated prior to any residential development on this street.
Observations suggest that the pit is apparently isolated from Dead
Creek by an embankment; however, this embankment may not be
continuous. Aerial photographs indicate that a small break in the
southern part of the embankment may allow flow between the creek and
Site M. This possibility is supported by past IEPA inspections
indicating discoloration in the pit similar to that observed in Dead
Creek.

Site History and Previous Investigations

No information is available on file concerning waste disposal
activities at Site M. It is possible that disposal did occur,
since access to the pit remained unrestricted until a snow fence was
erected in 1980. From review of historical aerial photographs, it is
evident that minor changes in the dimensions of the pit have occurred.
This could be an indication of filling around the perimeter of the pit,
IEPA and the Cahokia Health Department have received numerous
complaints about Site M and the creek from residents in the area.
These complaints address, for the most part, seepage of odoriferous
water into basements and problems associated with well water used to
water gardens and lawns.

IEPA sampled several private wells in the area during the preliminary
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hydrogeological study conducted in 1980. In addition, one sample of
basement seepage from a home on Walnut Street near Site M was
collected. Analytical results of these samples are presented in
Table B-9, located in the Creek Sector B portion of the report. The
results show concentrations of copper, manganese, and phosphorus
above the state's water quality standards in one or more wells as
well as in the basement seepage sample.

In conjunction with the creek sampling done in 1980, IEPA collected
sediment and water samples from Site M. Analytical data for these
samples are presented in Table M-l. In general, the water samples
showed no significant contamination, although water quality standards
for copper, phosphorous, and zinc were exceeded. Trace levels of
PCBs (0.9 to 4.4 ppb) were found in both samples. The sediment
samples, however, did show fairly high levels of several
contaminants, including cadmium, chromium, copper, lead, nickel,
zinc, and PCBs. In general, the samples closer to the break in the
embankment separating Site M from Dead Creek showed higher levels of
contaminants than the other samples.

Because water levels in the pit were approximately two feet higher
than those found in the closest monitoring wells, the IEPA study
concluded that there is no hydrological connection between water in
the pit and the ground water aquifer. This assessment may or may not
be accurate.

Data Assessments and Recommendations

The IEPA study conducted in 1980 showed significant contamination at
Site M and identified specific waste types present. Investigation of
Site M for the Dead Creek Project includes collecting two surface
water and three sediment samples. A soil gas survey and ambient air
monitoring will also be conducted at Site M. This sampling program
will not provide sufficient data to adequately evaluate remedial
alternatives. Core samples should be collected from the bottom of
the pit in order to determine the types of wastes present and the
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TABLE M-l:

ANALYSIS OF SURFACE WATER AND SEDIMENT SAMPLES FROM SITE M
(COLLECTED BY IEPA 9-15-80)

SAMPLE LOCATIONS

PARAMETERS
Alkalinity
Arsenic
Barium
Beryl i urn
BOD-5
Boron
Cadmium
Calcium
COD
Chloride
Chromium
Copper
Cyanide
Flouride
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Phenol
Phosphorus
Potassium
Silver
Sodium
Strontium
Vanadium
Zinc
PCBs
Dichlorobenzene

Water
S 501
80
0.006
0.2

4
0.2

58
27

0.035
0.02
0.4
0.8

6
0.06

0.02
0.01
0.17
5.9

24

0.1
0.0009

S 502
85

0.01
0.5

33
0.2

85
28

0.33

0.4
1.8
0.01
6

0.82

0.05
0.01
0.31
6.2

25

0.7
0.0044

X 123

4,400
3

40
12,500

150
18,700

49,000
1,400
3,400
200

1,600

950
30
650
175
42

17,700
1,100

Sediment
X 124

350
1

25
4

4,500

50
4,500

13,500
130

3,500
80

590

1,000
6

100
27
19

2,600
24

NOTE: All results in ppm.
Blanks indicate parameter not analyzed.
- Indicates below detection limits.
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extent of vertical migration of contaminants that has occurred. In
addition, several borings should be completed around the perimeter of
the pit, including the embankment between the pit and the creek. It
would also be necessary to verify that there is no hydrological
connection between the water in the pit and the ground water aquifer.
This would be best accomplished using continuous recording gauging
stations at wells in the vicinity of the creek and at the pit. These
activities would provide the information necessary to proceed with a
viable remedial program.
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SITE N - H.H. HALL CONSTRUCTION CO.

Site Description

Site N is an operations and equipment storage facility for the H. H.
Hall Construction Company of East St. Louis. The site is located in
a residential/commercial neighborhood in the town of Cahokia,
Illinois. Site N is bordered on the north by residential property
along Judith Lane; on the west by Dead Creek; on the south by
residential property along Edwards Street, and on the east by Falling
Springs Road. The entire facility covers approximately 23 acres.
Access to the site is restricted by a chain link fence.

Site History and Previous Investigation

Historical photographs indicate that a borrow pit existed at the
facility which may have been used for waste disposal. The borrow
pit, located in the southwest corner adjacent to Dead Creek, is
roughly 4-5 acres in size (Figure N-l). No file information has been
located concerning waste disposal at Site N. The pit has been filled
and covered.

Historical photographs indicate that excavation at Site N began
sometime prior to 1950. The presence of water in the pit was
displayed in photographs from 1950, suggesting excavation into the
Henry Formation aquifer. Hall Construction Company officials were
recently contacted in an attempt to gather further information about
the site. Apparently the pit was excavated in the late 1940's as a
borrow pit for road construction materials. According to the
officials contacted, concrete rubble and other demolition debris are
the only wastes disposed of in the pit by Hall Construction. The
area is presently covered with rubble and debris and is used only for
equipment storage.

Although no analytical data has been developed for Site N, it should
not be overlooked as a possible source of contamination in the area.
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The site is located adjacent to Creek Sector C of Dead Creek, which
has shown elevated levels of several contaminants, including PCBs.
At this time, it cannot be determined if the contamination in Creek
Sector C is the result of flow from the heavily-contaminated Creek
Sector B, or the result of other unknown sources. It is also not
known if access to Site N has always been restricted. Accordingly,
the possibility exists that other parties may have used the pit for
disposal.

Data Assessment and Recommendations

No sampling or field investigation data is presently available for
Site N. Field activities scheduled at Site N during the Dead Creek
Project include collecting three surface and two subsurface soil
samples. In addition, a soil gas survey and ambient air monitoring
will be conducted at the site. These investigations should be
adequate to characterize the types of wastes present. The results of
this sampling should also indicate if further investigation of the
site is warranted.

If contamination is identified at the site, additional subsurface
soil sampling and installation and sampling of groundwater monitoring
wells should be carried out. This added investigation would be
essential to complete feasibility study activities. In addition,
depending upon subsurface conditions identified, a geophysical
investigation may be of value to delineate pit boundaries and
determine the presence of subsurface drum disposal. The hydrology of
the creek in relation to the site should also be assessed to
determine the potential for discharge from the pit to the creek.
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SITE 0 - SAUGET HASTE HATER TREATMENT PLANT

Site Description

Site 0 is the Sauget Waste Water Treatment Plant and related
property, located on Mobile Avenue in Sauget, Illinois. The property
covers approximately 45 acres in a heavily industrialized area. The
site consists of a series of four inactive sludge dewatering lagoons
and a separate area of contamination. The former sludge lagoons
cover approximately 20 acres to the south of the treatment plant
buildings, and the identified contaminated area (3 acres) is located
immediately west of the Sauget Waste Water Treatment Plant on the
northwest corner of the property.

Site History and Previous Investigations

The Sauget Treatment Plant has been in operation in some form since
approximately 1952. The plant primarily treats effluent from area
industries, but also provides treatment for the entire Village of
Sauget. Approximately ten million gallons per day (MGO) of waste
water is treated at this facility, of which over 95 percent is from
industrial sources. Area industries served by the Sauget Treatment
Plant include Monsanto Chemical, Cerro Copper, Sterling Steel
Foundry, Amax Zinc, Rogers Cartage, Edwin Cooper, and Midwest Rubber.
Effluent from the treatment plant is directed to a National Pollutant
Discharge Elimination System (NPDES) permitted discharge point in the
Mississippi River.

The treatment plant has a long history of NPDES permit violations,
for the most part due to the chemical quality of the plant effluent.
Mercury, PCBs, and organic solvents have been detected at concentra-
tions exceeding permit limits on several occasions. A USEPA study
Conducted in 1982 concluded that the treatment plant waste water
contributed a substantial volume of priority, toxic pollutants
annually to the Mississippi River. Since operations began, the plant
has undergone several modifications and upgrades, increasing both
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capacity and effluent quality.

According to a Notification of Hazardous Waste Site Form submitted to
USEPA in 1981, the former lagoons were used for disposal of clarifier
sludges from 1965 to approximately 1978. The lagoons were designed
to drain liquid from the sludge. The lagoons were not artificially
lined, and were apparently excavated into the Henry Formation Sand.
Initially, the sludge was not treated in any way after being
placed in the lagoons. After an unknown period of time, lime was
used for neutralization.

In 1982, IEPA personnel collected a sample of filter cake sludge from
the treatment plant, which provides an indication of the chemical
quality of sludges placed in the lagoons. Analysis of this sample
showed several organic contaminants, including chlorinated benzenes,
xylene, and aliphatic hydrocarbons, at concentrations ranging from
120 to 820 ppm. The lagoons are presently covered with two feet of
clay and have been vegetated. Sludges from the Sauget Treatment
Plant, which is still in operation, are presently taken to two
lEPA-permitted landfills in the St. Louis Metro-East area.

Extensive construction/excavation has been done since 1981 in the
area surrounding the Sauget Treatment Plant. The new American
Bottoms Regional Treatment Plant, completed in 1985 but not on line
as yet, is located immediately south of the former sludge lagoons.
Several problems involving chemical wastes were encountered during
excavation work for the construction of this facility. In 1984,
workers uncovered a black, tar-like substance with a strong solvent
odor while digging a trench for sewer and water lines to the new
treatment plant. Although file information is sketchy concerning the
exact location of this incident, it is thought to be in the southern
portion of Lagoons 3 and 4 (Figure 0-1). Two samples of the waste
material were collected by Envirodyne Engineers, Inc. (EEI) of St.
Louis, and a limited organic analysis was run. Both samples showed
the presence of PCBs (477 to 653 ppm), phenol (0.28 to 12.0 ppm), and
oil and grease (29 to 35 percent). Benzene was also detected at
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trace levels (1 ppb) in both samples.

Several additional locations have reportedly been sampled by EEI as a
result of uncovering waste materials during excavation activities
around the Sauget Treatment Plant. However, attempts to gather
information concerning specific sample locations and analytical data
have been of limited success. Chemical data for two soil samples
collected from excavated soil piles in the area of the former sludge
lagoons was acquired. These results are shown in Table 0-1. Both
samples show high levels of several chlorinated organics and other
priority pollutants. Values were listed for total PCBs, however, the
PCB results could not be verified by the laboratory. Although
limited data has been acquired, available data indicates that the
former sludge lagoon area likely contains widespread organic and
inorganic contamination.

In 1983, IEPA identified another highly contaminated area at Site 0.
This area is located directly west of the existing treatment plant
and approximately 200 feet north of the Clayton Chemical Company
property (Figure 0-1). IEPA and EEI personnel conducted a
cooperative sampling effort in this area during February and March of
1983. A total of 33 surface and subsurface soil samples were
collected and analyzed for PCBs and TCDD (samples collected in March
were analyzed for TCDD only). Analytical results for these samples
are shown in Tables 0-2 and 0-3. The results of initial sampling
done in February show relatively high levels of PCBs in all samples,
including those taken to a depth of 14 inches. Sample location 5, in
the area of a proposed effluent-pump station, was the only location
where TCDD was detected in the initial sampling. Based on the
results from samples collected in February, it was determined that
further sampling would be necessary. In March, 1983, 21 soil samples
were collected from 10 locations in the area of the initial sampling.
Depths of these samples ranged from 0 to 28 inches. Sample number 14
was a composite of several soil piles, and samples 10A and 10B were
spiked control samples. The results of these samples indicate
significant TCDD contamination throughout the area. Sample locations
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TABLE 0-1: IDENTIFIED ORGANIC COMPOUNDS IN
SAMPLES FROM TRENCH EXCAVATION
AT SITE 0 (COLLECTED JULY 20, 1984
BY RUSSELL AND AXON, INC.)3

SAMPLE LOCATIONS

PARAMETERS
2,4-Dichlorophenol
Pentachlorophenol
2,4,6-Trichlorophenol
Crysene
Benzo-k-Fl uoranthene
Bis(2-Ethylhexyl) Phthalate
1,2-Chlorobenzene
1,4-Dichlorobenzene
Di -Butyl Phthalate
Phenanthrene
Pyrene
1,2,4-Trichlorobenzene
PCBs
Benzo(a)Pyrene

SAMPLE 1
50.1

3,600
39.3
123
15.9
10.9

100
102
65.3
*
4.2

SAMPLE 2

159

2.2
0.45

12.2
8.01
5.06
1.6
2.1
1.6*
1.0

BLANK

0.098

0.1

NOTE: All results in ppm.
Blanks indicate compound not detected.
* Identified, but values cannot be verified,
a Analysis performed by Envirodyne Engineers, Inc. (EEI),

St. Louis, MO.
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TABLE 02: ANALYTICAL RESULTS FOR SOIL SAMPLES
AT SITE 0 (SPLIT SAMPLES COLLECTED
FEBRUARY 19, 1983 BY IEPA AND EEI)

oi
CTi

PARAMETERS
SAMPLE NO. (Depth)

1 (0" - F")
2A (O11- F")
2B (7" - 13")
3A (0" - 7")
3B (7" - 13")
4A (0" - 6")
4A (0" - 6")
4B (6" - 13")
5A (0" - 6")
5A (0" - 6")
5B (6" - 14")
6 (0" - 8")

PCB - IEPA
1,500
7,600
390

9,100
40

20,000

54,000
32,000

20,000
120

PCB - EEI
3,690
5,350
716

137,250
28

21,020
15,510
149,600
112,930

12,050
90

TCDD - IEPAa

18
17
4.1

TCDD - EEI

28

5.1

Comment

Dupllcate-EEI

Duplicate-IEPA

NOTE: All results in ng/g (ppb).
Blanks Indicate below detection limits.
- Indicates parameter not analyzed.
a Hazelton Raltech, Inc. performed TCDD analysis for IEPA.



TABLE 0-3: ANALYTICAL RESULTS FOR SOIL SAMPLES
AT SITE 0. (SPLIT SAMPLES COLLECTED
MARCH 12, 1983 BY IEPA AND EEI)

SAMPLE NO. (Depth)
7A (O11- 6")
7B (8" - 16")
8A (0" - 6")
88 (6" - 12)
8C (13" - 18")
8D (18" - 25")
80 (18" - 25")
9A (0" - 6")
9B (6" - 12")
9C (14" - 21")
9D (22" - 28")
10A
10B
11A (0" - 6")
118 (6" - 18")
12 (10" - 19")
13A (0" - 7")
13B (7" - 18")
14 (0" - 6")

15 (0" - 16")
16 (0" - 18")

TCDD - IEPAa

1.8
77
*

1.3*

0.92
12*

*
*

13
25

PARAMETERS
TCDD - EEI

44
Interferences
19
37
56

13

13
170

COMMENTS

Duplicate

Control Sample
Control Sample

Composite of soil
samples

NOTE: All results in ng/g (ppb).
Blanks indicate below detection limits.
* Sample not collected by IEPA.
a Hazelton Raltech, Inc. performed TCDD analysis for IEPA.
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8, 15 and 16, all near the proposed pump station, showed the highest
concentrations of TCDO (ranging from 13 to 170 ppb).

Based on the results of the sampling done in February and March,
1983, USEPA estimated that 2800 cubic yards of contaminated soil
existed at the site. Further sampling was proposed by USEPA to
determine the extent of PCB and dioxin contamination, and plans were
prepared by Russell and Axon, Inc., a contractor for the Village of
Sauget, for a temporary containment facility for the contaminated soil
The USEPA, IEPA, the Village of Sauget, and contractors representing
the village were involved in discussions concerning possible remedial
alternatives for the contaminated soil. However, no remedial actions
have been implemented to date. Presently, a fence encloses the
contaminated area, and the surface has been covered with gravel.

The source of the PCB and dioxin contamination on the northwest
portion of the site has not been conclusively determined. A likely
source is a tank owned by Bliss Waste Oil of Missouri, which was
located on the Clayton Chemical Company property. Bliss Waste Oil
had four above-ground storage tanks located in the northern portion
of Clayton's property which were used to store waste oil and diesel
fuel. In February, 1983, a former employee of Bliss informed IEPA of
a leaking underground storage tank owned by Bliss in the area of the
other tanks. This tank was apparently used to drain unwanted liquid
from the above ground tanks.

IEPA located the underground tank and conducted preliminary sampling
an excavated area around the tank. Analysis of these samples detected
significant levels of PCBs and other priority pollutant organic
compounds. In June, 1983, the underground tank was removed by a
contractor for Russell Bliss (the former owner), and additional
sampling was done to determine the extent of remaining soil
contamination. Liquids and sludges in the tank were containerized,
along with contaminated soil from the excavation. All containerized
materials were removed to a licensed hazardous waste facility by
November, 1983.
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Data Assessment and Recommendations

Based on the Information outlined above, there is significant and
widespread contamination in the area of the Sauget Treatment Plant.
Additional information is available from Russell and Axon, Inc., and
further attempts should be made to secure all data pertaining to
chemical wastes in the area from this contractor. A signifcant
amount of analytical data has been generated for the contaminated
area west of the treatment plant. However, the horizontal and
vertical extent of contamination has not been assessed. Similarly,
very little data is available with respect to the former sludge
lagoons which would be useful in proposing remedial alteratives.

The present scope of work for this project includes only collecting
and cataloging all data pertaining to Site 0. Wastes have been
characterized in the area west of the treatment plant, and two major
contaminants have been identified to a depth of 28 inches in this
area. Data is also available from samples taken in the vicinity of
the former sludge lagoons which provides an indication of possible
waste types present in the lagoons. The approximate boundaries of
the lagoons can be determined based on a review of historical aerial
photographs. The data generated to date for Site 0 indicates that
further field investigation is warranted. In order to define
and specify remedial alternatives, the areas of surface and
subsurface soil contamination need to be accurately defined. In
addition, since the sludge lagoons are not lined, and may have been
excavated into the Henry Formation aquifer, a strong possibility for
ground water contamination exists.

For the former sludge lagoonsr it is recommended that soil borings be
completed Into the lagoons to a depth sufficient to assess the
vertical migration of contaminants from the lagoons. The borings
should be located so as to provide intersecting cross sections for
mapping purposes, and should cover the entire lagoon area. Samples
should be composited for ten foot intervals for each boring and
analyzed for all hazard substance list (HSL) compounds. These
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borings and samples would provide adequate characaterization of the
chemical constituents present in the lagoons and provide information
concerning vertical migration of contaminants. In addition, four
deeper borings should be completed around the periphery of the
lagoons to determine if, or to what extent, wastes have migrated from
the lagoons. Detailed field screening would be done on samples from
these borings using a portable gas chromatograph (GC). A geophysical
investigation using electromagnetics would be completed in conjunc-
tion with these borings to define the lateral extent of any contam-
inant plume that may be present. If initial borings into the lagoons
indicate that ground water monitoring is necessary, the deeper
borings around the periphery could be used for monitoring well
emplacement.

The identified area of soil contamination west of the treatment plant
should be more accurately defined. Recommendations for this area
include completing several test borings in the area to determine the
maximum depth of contamination, followed by grid sampling to
accurately define the contaminated area. Samples collected from the
test borings could be extracted and analyzed for PCBs in the field
using GC. Since they were found at high concentrations in previous
samples, PCBs would be a good indicator for other possible
contaminants. Following the determination of the maximum depth of
contamination, a detailed sampling program should be developed and
conducted in order to define the extent of contamination.
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SITE P - SAU6ET/MONSANTO LANDFILL

Site Description

Site P is an inactive, lEPA-permitted landfill covering approximately
20 acres in Sauget, Illinois (Figure P-l). The site is bordered on
the west by the Illinois Central Gulf Railroad; on the south by
Monsanto Avenue, and on the east by the Terminal Railroad Association
railroad. The two railroads converge to delineate the north
boundary. Generally, the geology at the site consists of silty sand,
underlain by fine grained to silty clay, followed by fine to coarse
grained sands down to the bedrock. Surface drainage is to the
south-central portion of the site, which was not landfilled due to
the presence of a potable water line in this area. A depression area
is also found along the east perimeter, adjacent to the Terminal
Railroad. Surface drainage will not leave the site due to the
presence of railroad embankments along the perimeter and the
depression in the central portion of the site.

Site History and Previous Investigations

Sauget and Company entered into a lease agreement with the Union
Electric Company in St. Louis to operate a waste disposal facility in
1972. In January 1973, IEPA issued an operating permit to Sauget and
Company to accept only non-chemical waste from Monsanto. Sauget and
Company subsequently applied for, and was granted, a supplemental
permit in 1974 which allowed acceptance of general waste and
diatomaceous earth filter cake from Edwin Cooper, Inc. (now Ethyl
Corp.). The IEPA began conducting routine inspections of the
facility in 1974, at which time no violations were evident. In
October 1975, an inspector observed a small amount of yellowish,
tar-like liquid in an area adjacent to several crushed fiber drums
which were labelled "Monsanto ACL-85, Chlorine Composition." Sauget
and Company and Monsanto were subsequently notified of this permit
violation, and the matter was not further addressed. The site was
operated in general compliance until December 1977, when an
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inspection revealed the disposal of approximately 25 metal containers
(12-15 gallon) full of phosphorus pentasulfide Ŝs), a
flammable solid. Monsanto was required to excavate and remove all of
this material from the site, and to discontinue disposal of any
chemical wastes or packagings.

The IEPA became aware of another potential problem at this time,
specifically the use of a Southern Railway slag pile for intermediate
and final cover material. Analysis of this slag showed it to be
unsuitable as cover due to its high permeability and heavy metal
content. Cinders were also used as cover material at Site P, and are
expected to pose the same problems as the slag; that is, increased
surface water infiltration and the resulting potential for leaching
heavy metals along with organic wastes into the groundwater.

State inspections in 1978 and 1979 indicated unpermitted disposal of
Monsanto ACL filter residues and packagings. The composition of this
material is not known. According to the site operator at that time,
this material would occasionally ignite when in contact with the
filter cake waste from Edwin Cooper.

An Illinois American Water Company distribution main was discovered
in 1980 during preparatory excavation on the southern portion of the
site. The south one-third of the property was purchased from
Illinois Central Gulf in 1971 by Paul Sauget. Following discovery of
the water line, Site Plans and permits were modified to include no
waste disposal within 100 feet of the line.

Review of available IEPA records indicates that the Edwin Cooper
filter cake is the only industrial process waste that was reported to
have been disposed of at Site P. Records indicate that approximately
117,000 cubic yards of this material was accepted. The filter cake
was classified as non-hazardous on special waste authorization permit
number 7400017, based on EP toxicity results submitted in 1973.
Additional analytical data is available for a filter cake composite
sample from Edwin Cooper in 1979 which indicates elevated levels of
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lead (18.4 ppm), cadmium (1.8), zinc (7,220 ppm), and a pH of
11.22. No groundwater monitoring program has been established for
Site P, nor have wastes at the site been adequately characterized.
No sampling or other field investigation activities have been
conducted, other than routine IEPA inspections, at the site.

Data Assessment and Recommendations

A groundwater study consisting of installation and sampling of 6
wells is the only planned field investigation for Site P during the
Dead Creek Project. Additional investigation will be necessary to
adequately characterize the site and to provide an adequate data base
for conducting the feasibility study if groundwater contamination is
detected. Further evaluation of subsurface soil conditions at the
site would be necessary in order to define waste characteristics and
the vertical and lateral extent of contamination so that remedial
alternatives can be assessed.
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SITE Q - SAU6ET/SAU6ET LANDFILL

Site Description

Site Q is the Sauget/Sauget Landfill, an inactive waste disposal
facility operated by Sauget and Company between the years 1966 and
1973. The site is approximately 90 acres in size, including a
southern extension, as delineated by the Alton and Southern Railroad
tracks (Figure Q-l). The site is located on east bank of the
Mississippi River and is also on the river side of a U.S. Army Corps
of Engineers flood control levee. Site Q is also situated
immediately east of Site R, commonly known at Sauget Toxic Dump, a
chemical waste disposal facility owned by the Monsanto Chemical
Company.

Site Q was operated without a permit from IEPA, although registration
with the Illinois Department of Public Health was obtained for the
north site in 1967, prior to the formation of the IEPA. The site is
presently covered with black cinders, which is an unsuitable cover
material due to its high permeability. Site Q is presently owned by
the Riverport Terminal and Fleeting Company, and the property is
leased to the Pillsbury Company. Pillsbury operates a coal unloading
facility at the site.

Site History and Previous Investgations

Disposal operations at Site Q began in approximately 1966 in the
northernmost portion of the property. A Union Electric Company
flyash pond existed at the site in an area immediately south of
Monsanto's chemical dump. IEPA inspections in the early 1970's
documented several violations of the Illinois Environmental
Protection Act, including open burning, use of unsuitable cover
materials (cinders and flyash), and acceptance of liquid chemical
wastes. Septic tank pumpings were also accepted at the site from
approximately 1968 to 1972, and were apparently co-disposed with
general municipal refuse.
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in April, 1971, a complaint was filed by IEPA against Sauget and
Company for the violations mentioned above. The company was ordered
to cease and desist open burning, accepting liquid chemical wastes,
open dumping, and use of cinders and flyash as cover material. In
July, 1972, a smoldering underground fire was observed by IEPA
inspectors at the site. The fire continued to smolder until October,
1972 despite repeated attempts to extinguish it. Underground fires
were a continuing problem, as documented by later IEPA inspection
reports. In the spring of 1973, flood waters from the Mississippi
River inundated Site Q. This condition persisted into the fall, and
operations at the site were discontinued. Exposed refuse was
observed being carried downstream in the river at that time.

Sauget and Company filed a permit application to IEPA in 1972 for a
proposed extension to the existing landfill. The proposed extension
was located south of the Alton and Southern railroad tracks, and will
be referred to as the south site. IEPA denied issuance of a permit
for this extension several times, as Sauget and Company had filed
repeated applications. Although approval of the south site was never
issued, disposal operations continued in this area.

In the early 1970's, IEPA collected several samples from Site Q.
Approximate sample locations are shown in Figure Q-l. Analytical
data for samples collected from ponded water, leachate seeps, and
ground water are provided in Table Q-l. The first set of samples,
collected in October, 1972, consisted of one sample from ponded
water, and one leachate sample. The results for these samples show
the presence of several metals, including copper, iron, lead,
mercury, and zinc. Ground water samples were collected in January,
1973 from two monitoring wells at Site Q. Information regarding
construction details for these wells has not been located. Sample
GW-1 showed trace levels of cadmium, silver, and phenols, while GW-2
showed very little evidence of contamination. Samples were again
collected by IEPA from ponded water at Site Q on two occasions in
April, 1973. Analytical results showed low levels of boron, cadmium,
copper, iron, lead, manganese, mercury, nickel, and zinc in sample
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TABLE Q-l: ANALYSIS OF SURFACE AND GROUND WATER
SAMPLES COLLECTED BY IEPA AT SITE Q

SAMPLE LOCATIONS AND DATES

PARAMETERS
Calcium
Magnesium
Sodium
Potassium
Ammonia
Boron
Cadmium
Chromium (Total)
Copper
Iron
Lead
Manganese
Mercury (ppb)
Nickel
Silver
Zinc
Alkalinity
Chloride
Nitrate
Phosphate
Sulfate
Hardness
Phenols

P-l
80
8
23
6
0.
7

0.

46
19
NA
NA
230
240
NA

10/17/72
L-l
56
26
169
30

19 21
6.5

0.01
46
0.02

5 0.5

0.2
810
4

NA
NA
18
560
NA

GW-1
310
57
275
10
NA
NA
0.

0.

645
310
NA
NA
325
NA
0.

1-17-73
GW-2
137
205
13
4
NA
NA

02

01
0.1

375
24
NA
NA
25
NA

02

4-10-73
P-2
250
42
230
85
32
2.6

NA
NA
0.02
60
0.07
6
0.4
0.3

4.2
420
210
NA
3.7

350
970
NA

4-26-73
P-3
280
44
205
70
36
2.8
0.02
0.03

67
0.07
6.5
0.6
0.2

5

205

5 <
270
930
NA

NOTE: All results in ppm unless noted otherwise.
Blanks indicate below detection limit.
NA indicated parameter not analyzed.
P = Ponded water, L = Leachate, GW = Groundwater
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P-2 and/or P-3. Although the data from samples collected in the
early 1970's showed the presence of several contaminants, most
notably phenol and heavy metals, no conclusive evidence of
contamination at Site Q was obtained.

IEPA collected samples from leachate seeps along the Mississippi
River in October, 1981 and again in September, 1983. The locations
of these samples are shown in Figure Q-l, and analytical results are
presented in Table Q-2. Data for the 1981 samples shows elevated
concentrations of arsenic, chromium, copper, lead, managanese, and
phosphorus in both samples. Additionally, low levels of phenols and
PCBs were detected in the samples. The samples collected in
September, 1983 show very similar results. Heavy metals and PCBs
were again detected at concentrations very close to those seen in the
earlier samples.

The cinders and flyash used as cover materials at Site Q have been
the subject of numerous investigations and complaints by IEPA. In
addition, the depth of final cover has been deemed inadequate, and
enforcement action is pending on this matter. The Illinois Pollution
Control Board Case Number 77-84 was filed against Sauget and Company
and Paul Sauget in May, 1977. As a result of the findings in this
case, a monetary penalty was invoked, and Sauget and Company was
ordered to place two feet of suitable cover material on the entire
site by February, 1981. Sauget's failure to comply with these orders
led the Illinois Attorney General's office to file a similar case.
Site Q has been a chronic enforcement problem, and recently Paul
Sauget was found in contempt of court for failure to comply with
court orders.

Laboratory tests run on the cinders and flyash indicate permeability
values in the range of 9 x 10~3 centimeters per second, which is
considered unsuitable by IEPA. In addition, metals analysis of the
cover material showed unacceptably high levels of arsenic, copper,
lead, and zinc. In 1972, IEPA collected samples from stockpiled
flyash at Site Q, and ran leach tests for inorganic constituents.
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TABLE Q-2: ANALYSIS OF LEACHATE SAMPLES FROM
SITE Q (COLLECTED OCTOBER 28, 1981
AND SEPTEMBER 29, 1983 BY IEPA)

SAMPLE LOCATIONS AND DATES

PARAMETERS
Alkalinity
Ammonia
Arsenic
Barium
Boron
Cadmium
COD
Chloride
Chromium (Total)
Copper
Cyanide
Hardness
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Nitrate
Phosphorus
Potassium
R.O.E.
Silver
Sodium
Sulfate
Zinc
Phenol
PCBs (PPB)
2,3-D(PPB)

10-28-81
L-l
255
3.8
0.057
0.8
5.8

445
15
0.08
0.2

1330
207
0.26

145
7.7

0.3
0.24
6.1
16.5

1980
0.02
55.7

1196
1.2
0.005
0.7

L-2
293
2.8
0.022
0.2
5.6

35
17

0.04

1220
17.5

67
34

0.4
0.74
9.5

1829
0.01
53.3

1059
0.2
0.005
1

L101
191
6.5
0.11
0.5
37.5

87
23
0.03
1.2

1225
86
0.13
81
6.7

0.1
0.21
3.1
13.4

1880
0.01
56

1200
0.3

0.5

9-29-83
L012
158
4
0.034
0.4
42

94
22
0.01
0.06
0.01

1360
36
0.08
73
6.8

0.1
6.1
1.3
13.5

2118

70
1350

0.2

L103
242
3.7
0.012
0.3
23

71
31

0.01
1045

6.4
0.02
44.5
2.7

1.8
0.86
17

1563

51
900

0.1

NOTE: All results in ppm unless noted otherwise.
Blanks indicate below detection limits.
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Samples were taken from piles estimated to be 5 years old, 1 year
old, and fresh material to determine the types and quantities of
contaminants being leached from this material at the site.
Analytical data for these samples are shown in Table Q-3. Analysis
of the first set of samples (August, 1972) shows a distinct trend of
the more soluble compounds, such as calcium, sodium and potassium,
being leached from the fresh ash. However, the second set of
samples, collected in October 1972, does not show a similar trend.
The reasons for this discrepancy are not clear. The data in Table
Q-3 also shows that significant quantities of metals are contained in
the ash, particularly for the material estimated to be five years
old.

lEPA's Notices of Violations concerning disposal of chemical wastes
at Site Q in early inspections are supported by more recent informa-
tion. Notification of Hazardous Waste Site Forms were submitted to
USEPA from three companies for this site. These notifications
indicate disposal of organics, inorganics, solvents, pesticides,
paint sludges, and unknown wastes at the site. In May, 1980 workers
uncovered buried drums and unknown wastes while excavating for
construction of a railroad spur on the property. Workers observed a
haze or smoke rising from the material after it was uncovered,
suggesting corrosive and/or reactive properties.

In November, 1985, IEPA received a sketch from a reporter for a St.
Louis newspaper indicating the location of buried drums containing
PCBs. The reporter's source of this information is not known, nor
has the information been verified to date.

As a result of the May, 1980 incident in which buried drums were
unearthed, USEPA tasked its FIT contractor (Ecology and Environment,
Inc.) to perform a detailed study to determine the extent of chemical
contamination at Site Q. The study included a systematic geophysical
investigation using EM, magnetometry, and ground penetrating radar
(GPR), followed by a drilling and sampling program to investigate
possible subsurface contamination. The investigation was limited
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TABLE Q-3: ANALYSIS OF FLYASH USED AS COVER
FROM STOCKPILES AT SITE Q (SAMPLED
BY IEPA IN 1972)

SAMPLE NUMBERS AND DATES

PARAMETERS
Calcium
Magnesium
Sodium
Potassium
Ammonia
Arsenic
Barium
Boron
Cadmium
Chromium
Copper
Iron
Lead
Manganese
Mercury (ppb)
Nickel
Silver
Zinc
Alkalinity
Chloride
Flouride
Phosphate
Sulfate
Hardness
COD

5 Years
125
4.6
10
7
1.8

NA
0.1
0.9
0.01

0.09
1.3
0.03
0.69
6
0.1
0.005
0.8

140
10
0.2

NA
290
420
250

8/3/72
1 Year
245
6.4
7.5
11
0.36

NA

3.6
0.01

0.01
0.1

0.03

0.1
0.005
0.1
65
12
0.2

NA
950
1000
33

Fresh
285
0.5
58
79
0.47

NA
0.1
1.8
0.02

0.01

0.03

0.2
0.005

120
60
0.1
NA

1300
1400
52

5 Years
580
9

140
56
0.75

1.3
0.02
0.03
0.06
0.85
0.02
0.75
6.2
0.12

1.05
120
150
0.3
1.6

1600
1600
460

10/16/72
1 Year
120
2
1.3
2
0.05

0.6

0.1
6.01

0.05

0.05
80
4
0.3
0.07

250
340
26

Fresh
130

36
45
0.15
0.02

2.4

0.02

0.05

0.02
135
49
0.2
0.05

270
350
45

NOTE: All results in ppm unless noted otherwise.
Blanks indicate below detection limit.
NA indicates parameter not analyzed.



to the northern portion of the site which amounts to approximately 25
percent of the site area.

Technos, Inc. of Miami, Florida was contracted to perform the
geophysical investigation. This investigation was completed
in June 1983. Results of the geophysical investigation identified
the probable limits of landfilling and burial zones of relatively
large concentrations of iron bearing materials such as drums or car
bodies. These iron bearing zones were found in several distinct
locations in the north-central and western portions of the study
area.

Following the geophysical investigation, a drilling/sampling program
was conducted to determine if subsurface soils were contaminated.
The program consisted of drilling 18 test borings through the
landfill, and collecting 35 soil samples for full priority pollutant
analysis, as designated by USEPA. Subsurface soil samples were
collected at depths ranging from 10 to 26 feet. Sample locations are
shown in Figure Q-2. Analytical data for the soil samples are shown
in Table Q-4, which consists of five pages. As can be seen in the
table, a wide variety of organic compounds were detected at high
concentrations in these samples. The sample analysis consisted of
testing for 112 organic compounds, and 63 compounds were confirmed to
be present in the subsurface samples.

Specifically, the data showed that thirty-four organic compounds were
found at concentrations of 10 ppm or greater. Of these 34 compounds,
20 compounds were detected at concentrations 100 ppm or greater. And
of these 20 compounds, 7 compounds were detected at concentrations of
1000 ppm or greater. Compounds detected at concentrations of 1000
ppm or greater include 2,4-dichlorophenol, 1,2,4-trichlorobenzene,
1,4-dichlorobenzene, bis(2-ethylhexyl) phthalate, toluene, o-xylene,
and PCB-1260. In addition, 2,3,7,8-TCOO was detected in two samples
(B4B and B8B). Compounds detected in samples taken from Site Q
include many of the same compounds as detected in samples taken from
Site R, the Sauget Toxic Dump site. Contamination was detected
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TABU Q-»! IDENTIFIED ORGANIC COMPOUCS M
SUBSURFACE SOIL SAMPLES FROM SITE Q
(SAMPLES COLLECTCO JULY 13, THROUW OILY 20, 1983
BY ECOLOGY HO ENVIROMCNT, INC.)

BORING/SAMPLE NUMBER
DEPTH (in feet) ~

PARAMETERS
2,3,7,8-TCOO
2,4,6-trichlorephenol
2-chlorophenol
2, 4«dichloropheool
2,4-duaethyphenol
4, 6-dinitro-2-eajthylphenol
pentechlorophenol
phenol
2-e»thylpnenol-
4HMthylph*nol
2 , 4, 5-tr ichlorophenol
ecenephthene
1, 2, 4-trichlarobenzene
1 , 2-dichlorobenzene
1 ,A-dichlorobenzene
fluorenthene
leophorone
napthelene
nitorbenzene
N-nitraeodiphenyleeine
bte(2-ethylhe»yl)phthelete
butyl benzyl phthelete
di-n-butyl phthelete
di-n-oetyl phthelete
diethyl phthaliti
b*nzo ( • ) mthr tctrm
bmza(i)pyr*n*
b«nzo( b ) f luarinthww
b«nzo(k )f luarmthww
chryMfw
•ntnriccn*
b*nzo( îi )p*ryl«n«
riuorm
ph*nvithrme
dib*nzo(i,h)wthrK«fw
ind«na(1 ,2,3-cd)phr«n*
pyrww
•nil in*
4-cMormilin*
dibenzofurvi
2-wthyln^>thal«rw
3-nUromUtn*
b*nz«m
CMarob«nz«n«
1,2-dichlorHthww
1, 1-4ichloro«thin«
1,1,2, 2-t»tr«chloro«th«r>»
1 , 2-trmi-dichlar(Mtn*fM
• thylb«nz*n*
Mthyltn* chloride
tttrichlorocthww
tolu*n*
tr icMora«th»n»
•cfton*
2 -but •ooo*
4HHthyl-2-p*ntmon«
•tyreo*
0-»ylMw
PCS- 1242
KB1254
PCB-1248
PCB-1260
PCB-1D16
Total PCS

BIA BIB B2A 82B 83A B3B
10.0-11.5 17.5-19.0 13.5-15.5 17.0-19.0 10.0-12.0 13.5-15.5

2,500 170,000 22,000 520 1,400 1,500
24,000 65,000 BOO 1,500 LT
66,000 3,100,000 31,000 1700 740 4,500

500

•4,000 5,400 LT 11,000
24,000 55,000 45.000 4,400 3,200 100,000

LT 5«0 LT
LT

1,200 2,800
480

LT LT LT
1,800 720 LT 760

1,200

11,000 8,300
8,800 400

LT

LT

400

600 3,000
1,000 2,700

LT LT

LT
1,000 3,000
2,000 2,300
4, «00

7.4 3.7 LM 8.0

960 977

LT

2.0

1,000
485.2 69.6

2,120.6

B4A Btt
10.0-12.0 13.5-15.5

3.31
94,000

57,000 360,000
370,000
72,000

100,000
98,000 88.000

330,000

LT 100,000
20,000

LT 66,000
LT

LT
56,000

62,000

LT

LT
LT

LT

10,000 40,000

LM

5,100

68,000 1,000,000

NOTE; All rnultt in ppb.
LT f PrM»nt, but lomr then tn* detection li«lt for Ion hutrd eneiyeee.
LM > Preeent, but lowr then the detection limit for eediiej hazard eneiyeee.
Pi The eeaple could not be cleaned up aufficiently to yield TCOD reeulte.
NA 3 Not analyzed, aeaple could not be cleaned up efficiently.
Blank i not detected.
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!A<JU. Q-4 (continued)

BORINC/SAMPU
Depth (in feet)

PARJUCTERS
2,3,7,8-TCDO
2,4, 6-tr icMorephenol
2-chlorophanol
2,4«dichloraphenol
2,4-dlMthyphenol
4, 6-<Unitro-2-Mthylphenol
pentachlarophenol
phenol
2-wthylphenol-
4-«ethylpheool
2,4,5-trlchlorophenol
ecenaphthen*
1 , 2, 4-tr ichlorobenzene
1 , 2 -d ichlorobenzene
1 , 4-dicMoroberuene
fluorenthene
leoptorane
neptnalene
nitorbenzene
N-nitroeodiphenylaeune
blt(2-athylHexyl)phtnalate
butyl benzyl phthelete
di-n-butyl phth«I«t«
di-n-actyl phthaltt*
duthyl phth«lit*
banzo(i)«nthric*n«
b«nzo(*)pyrww
b«nza(b)Muormth*n*
b*nzo(k)fluarmth*n«
chrycww
•n three »n»
bmzo(ghi)p«rylin*
riuorm*
ptontnthrww
dib*nzo( i,h )mthr*c«rw
indcno ( 1 , 2 , J-cd )phr«n*
pyrww
•nllin*
4-ctilornnifw
dxbmzafurm
2-Mthylrapthalm
3-nitro«nilin«
bwucn*
ChlarabcnzMw
1 , 2-dichloro«than«
1 , 1-dlctaaro«ttMn«
1,1,2, 2-titrichloriMthvM
1 , 2-tr«n»-dichloro«th«r>«
• thylbwizww
Mthylww dilorid*
tttrcctilorcMthww
tolu*n«
ttichlarocthww
•ccton*
2-but*narM
4-a*thyl -2-p«nt«non«
•tyrww
0->ylene
PCS-1242
PC812M
PCB-1248
PCB-1260
PC8-101*
Total PCS

85* B58 MA UB B7A 87B B8A B8B
13.S-1S.J 17.0-H.O 10.0-12.0 1J.5-1J.3 10.0-12.0 U. 5-15. 5 1J.5-15.5 17.5-19.5

0.11
130,000 26,000 2,700 4,800 2,700 480,000 10,000
11,000 8,400 1,600 1,600 IT

560,000 260,000 17,000 15,000 6,100 1,500,000 64,000
2,000

16,000 25,000 91,000
140,000 250,000 45,000 11.000 1,800

1,400 600
36,000 7,000 1,400

86,000 13,000 120,000
100,000 28,000 LT 180,000

3,100 BOO

LT 800 LT 380,000 LT
27,000 11,000 LT 52,000

400 LT

LT
LT
LT
LT

9,000

3.2 LM
18,000 27,000 100,000 8.4 4.2 7,100

12,000 3.4

46,000 3.8 4.5
15.0 86.0 45.0 LT

LT
50,000 LT 6.1

LT
330 200 2,600
LT LT LT

140,000 13.0 LT 22.0
70,000 1,700 2,700
60,000

4,700
590 13,000 880 1,500

2, 300 46, 000
66,000

All rnulti in pf*.
LT - PriMnt, but lower then tlw detection U«it for loo huird «n«ly«t«.
LH > Pr«Mnt, but lo«*r tlun the detection limit for Mdiw h«z«rt milywe.
P * The Mnple could not be cleaned up sufficiently to yield TCDO reeult*.
NA = Not enelyzed, sneple could not be cleaned up sufficiently.
Blank = Not detected.
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TABLE 0-4 (Continued)

BOHINC/SAMPLE NUBCH
DEPTH (in feet)

PAIUUCTCRS
2,3,7,8- TCDD
2 , 4, 6-tr ichlorephenol
2-cnlorophenol
2 , 4*dicnl oropnenol
2,4-diaothyDhanol
4,6-dinitro-2-e»thylDhenol
pentachlorophenol
phenol
2-«ethylpnenol-
4-e»thylphenol
2,4,5-tricnlorophenol
acenaphthene
1,2, 4-tr ichlorobenzene
1 , 2-dlchlorobenzene
1 , 4-dichlorobenzene
fluorenthene
ieophorone
napthalene
nitorbanzene
N-mtroaodiphenylB»ine
bie(2-ethylhexyl)phthalate
butyl benzyl phthalate
di-n-butyl phthalate
di-n-octyl phthalate
diathyl phthalct*
ta«nzo(i)«nthr«c«n*
b«nzo(i)pyt«n*
b«nzo(b)fluorBttn*n«
b«nzo( k ) riuormthcn*
cnry««n*
•nthriCMM
b*nzo ( ghi )p«rylww
fluorcn*
phwunthrww
dib«nzo(i,h)«nthr«e«n«
tndww ( 1 , 2 . 3-cd )phr«rw
pyrww
•nil in*
4-cnlor«nilin«
dib«nzofurm
2-Mthyln îthalm
>-nitro«ntlin»
benzene
Chlorobenzww
1 , 2-4ichloro«than«
1 , 1 -dichlorcMthcn*
1,1,2, 2-t«tr«chloro«th»n«
1 , 2-trm«-dichloro*thww
• thylbcnzwM
••thylarw cnloride
tctrtchlorocthww
toluene
tnehloroethene
ecetone
2-butenone
4-«ethyl-2-pent«none
•tyrene
0->ylene
PCB-1242
PCB1254
PCS-1248
PCB-1260
PCB-1016

BM B9B B1« B1GB 811 A B116 B12A B12B
15.0-17.0 17.0-1».0 17.0-19.0 1». 0-21.0 17.0-19.0 19.0-21.0 17.0-19.0 19.0-21.1

P P P
LT 600 48,000 440 4,400 9,400

640 1,100 1,700 LT 1,200 520
7,400 9,800 170,000 9,6D 3,200 20,000 8,800 4,200

LT

4,800 2,200 24,000 920
7.500 14,000 32.000 11.000 6.200 37,000 17,000 7.500

1,400 2,300 2,700 1,000 720

11,000
11,000 LT . BOO

LT 27.000 LT 1,000

17,000 LT 720
6,500 72,000 35,000 LT 640

LT LT
440 52, 000 34, 000 440

LT
1,500 LT 23,000 LT

LT 840

1,000
1,000

6,400

5,200

5,600

LT

10,000

LM
5,2X LM

6,500 220,000
3.3 300 8.700 LT

130,000 1,300,000 100,000 LM
42,000

210 14,000 4,400

LT

30,000 650,000 70,000 LM
600 IM

Mt
*A 38,000 70,000

1,500 1,300 NA 120 45,000 681,000 7,000 5,000

All re*ulti in ppb.
LT i Prteent, but lowr than the detection lie.it for low hazard enalyeea.
LM a Preeent, but loner then the detection lie.it for •ediue. hazard analyeee.
P s The taeple could not be cleaned up sufficiently to yield TCOO reeulte.
NA i Not analyzed, aaeple could not be cleaned up eufflciently.
Blank i Not detected.
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TABLE 0-4 uintinuMl)

BOHIMC/SAM'lt NUMCR
Depth (in feet)

PMUUCTERS
2,3,7,8-TCOO
2, 4, 6-tr Icnlorephml
2-chlorophenol
2,4xdichlaropnenol
2 , 4-duMthyphenol
4, 6-dinitro-2-e*thylpnenel
pentechloropnenol
phenol
2-e»thylphenol-
4H>»thylphenol
2,4, 5-tricnlorophenal
ecenephthene
1 , 2, 4-tr icnlarotaenzene
1 , 2-dichlorobenzene
1 ,4-dichlorobenzene
fluorentnene
ieophorone
nepthelene
nitarbenzene
N-nitroeodipnenyle*lne
bis(2-ethylhexyl)phthelate
butyl benzyl phthelete
di-n-butyl onthelete
di-n-oetyl phthelete
diethyl phtnelete
bmzo(«)mthricin«
bmzo(«)pyr«w
bmzo ( b ) f lurormthcn*
b«nzo(k )riurormth«w
ehry»«n«
•ntlmc«n*
b«nzo(ot<l )p*ryl«n«
riuorvw
ph*nvithr«n«
dibcnzo ( «,h ) tnthr *ctn*
ind»no(1 ,2,3-cd)phr»r>«
pyr«n«
•nil in*
4-cMormilin*
dibvuarurat
2-Mthyln«pt>wl«n«
>-n»tro«nilln«
twnzcn*
Dtlorob«nzen«
1,2-<Hct>loro«th«n»
1 , 1 -diehlorocthan*
1,1,2, 2-t»tr«chloro»th«n«
1 , 2-trani-dichlort»th*n«
•thylb«nz«n*
••thylen* chloride
tfttrichlaro«th*n«
tolu*n«
trichloroithww
•caton«
2-butinon*
4-*»thyl-2-p*ntmen«
styr»n»
0->ylm*
PCB-1 242
PCB1254
PC8-12M
PCS-1260
PCS-1 01 6
Total PCS

SIM BIS B14A B14B B15A B1SB B1M B17A
17.0-19.0 19.0-21.0 17.0-19.0 19.0-21.0 22.0-24.0 24.0-2i.O 22.0-24.0 22.0-24.0

20,000 4,«00 BOO 1,900 7,700 6,400
2,500 3,800 400 1,400 4,600 100,000
9,400 11,000 460,000 11,000 27,000 120,000

LT 480
LT

12,000 44,000 16,000 16.000 4,200 12,000 39,000 26,000
8,900 19,000 6.000 13,000 16,000 50, 000

920 1,400 16,000 1,000 1,900 9,200
LT

2,400 3,000 13,000,000 2,000,000
620,000 55,000 LT

1,300 2,000 1,200,000 100,000 1.600 4,100

14,000
LT 210,000 20,000 720 2,000

400
1,100,000 220,000 4,600

LT LT
LT 900,000 49,000 LT 3,800
LT

LT

LT
1,300*
1.300*

aao

LT
LT

680
LT 2, 200 9, 600

LT

44,000
63,000 LN

19,000
5,700

11,000
790,000 330,000 LT

50.0 13.0 5,900 2.$ 23.0 LH
12,000

2,400,000 540,000
55,000

90.0 430 540 1,400
LH

LT 250,000 LT
64,000 4.2 5.3

2,300,000 1,400,000 LT
5,000

770 1,300 2,900,000 16,000,000 190 1,000 370 48.0
210

All results in ppb.
LT > Prravnt, but lowr than the detection Imit for low hazird «n«ly»««.
LM - Preunt, but loner then the detection lUut for Mdiia hezerd endyeee
P = The eenple could not be cleenad up sufficiently to yield TCOO reeulte.
NA : Not analyzed, eenple could not be cleaned up sufficiently.
Blank : Not detected.
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TABLE 0-4 (Continue)

PAft/UCTERS
2,3, 7,8-TCOD
2,4, 6-tr ichloreohenol
2-chlorophenel
2 , 4«Uchloropheool
2,4-dtMthyphenol
4, 6-dimtro-2-e»thylphenol
pentechloraphenol
jnenol
2-e»thylphenol-
4-e»thylphenol
2,4, S-tr ichloropnenal
ecenephthene
1 ,2,4-trichlarobenzene
1 ,2-dichlorobenzene
1 ,4-dicMorobenzene
fluorenthene
leophorone
nepthelene
nitorbenzene
N-nitroeodiphenyle>ine
bis( 2-ethylhexyl )phthel»te
butyl bwuyl phth«l.t»
di-a-txityl phthilitt
di-n-octyl phth«l»t*
diettiyl phtl>«I«ti
b«nzo(>)«nthr«c«n«
b«nzo(*)pyr«n*
b«nzo(b)flu
btrao ( k ) f luarmthww
chrymn*
•nthr«c«n*
b«nzo(ghi)p*rylm*
fluorcn*
phenmthr>n*
dibmzo(«,h)inthrtc«n«
indenod , 2 , J-cd )phr«w
pyrao«
•nilin*
4-chlarxiltrM
dlb«nxorurw
2HMthylraptr»lm
3-nitro«illln«.
benun*
Chlorabmzcn*
1 , 2-dichlorocthan*
1 , 1-diehloro«th«w
1 , 1 , 2, 2-Utr KUoriwttww
1 , 2-tr«ni-dichlor(Mth«n*
tthylb«nz*n«
iwthylcn* chloride
t •tr«chloro*th*n*
tolu»n«
trichlar<»th«n*
•caton*
2-butwiorw
4HMthyl -2-p»nt«ooo»
•tyran*
0-xyl«n«
PCB-1242
PC81254
KB- 1248
PC6-1260
PCB-1016
Tot.l PCS

BOHINC/5AHP1E NUflCR
Depth Tin foil

BI7B B1BA B18B Blank 1 Uank 2 Spite Sptk*
24.0-2«.0 22.0-24.0 24.0-26.0 *t.0ppb Vl.Oppta

0. )7 0.91

3,800

550 IT
1,000

580 910 1,400 IT

LT
LT

520 600
LT

LT LT
LT LT

640 560

720

LT 800
51,000 1,700

960

4.1

7.7
6.1 19.0 47.0 LH 6.9

2,000 260

23.0

160 2,400 260

670

All rnulU in ppb.
LT = Pr«*nt, but loner then the detection lient Tor Ion hezerd melyeee.
LM > Preeent, but lo«er then the detection lte.it for e*diue hezerd eneiyeee.
P i The eenple could ot be cleened up eufficiently to yield TCOD reeulte.
NA = (tot melyzed, seeple, could not be cleened up sufficiently.
Blenk » Not detected.
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across the entire area investigated, which suggests that disposal of
large quantities of chemical wastes occurred specifically in the
northern portion of Site Q and probably over the entire site area.

Data Assessment and Recommendations

The data developed to date for Site Q shows significant overall
contamination at the site. Leachate samples collected from the
west-central portion of the site contained phenols, PCBs, and several
metals. Data collected prior to 1980 show general degradation of
water quality, as evidenced by the analysis of leachate and pond
water samples. The cinders and flyash used as cover material over
the entire site have been shown to contain elevated levels of heavy
metals, and also to be highly permeable. The subsurface soil
investigation conducted in 1983 indicated widespread organic
contamination to a depth of 26 feet in the northern portion of
Site Q. This study provides the only depth and area-specific
information available for the site concerning chemical contamination.
Since the 1983 study was limited to approximately 25 percent of the
total site area, it is apparent that further investigation is
necessary for Site Q.

Field activities presently scheduled at Site Q for the Dead Creek
Project include the installation and sampling of seven monitoring
wells and ambient air monitoring. This would provide limited
information concerning overall site contamination, but would not be
adequate to permit a detailed feasibility study of specific remedial
options. Further field activities should include additional
geophysical investigations and subsurface soil sampling for areas not
covered in the 1983 investigation, plus infiltration tests, hydraulic
conductivity tests, ground water monitoring, and an assessment of the
ground water hydrology in relation to the river.

The proposed geophysical surveys should be conducted in both on- and
off-site areas to delineate any off-site migration of contaminant
plumes and other possible drum burial areas. Infiltration tests
would be conducted at several locations to determine the adequacy of
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cover material, and to provide an estimate of leachate production.
The ground and surface hydrology should be assessed over a period of
time sufficient to address seasonal fluctuations. This assessment
would provide data to determine ground water discharge and recharge
in relation to the river. Additional investigation, if necessary,
would be proposed following the completion of these activities.
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SITE R - SAUGET TOXIC DUMP

Site Description

Site R is the Sauget Toxic Dump, an inactive industrial waste
landfill used by the Monsanto Chemical Company between the years 1957
and 1977. Site R occupies approximately 36 acres adjacent to the
Mississippi River in Sauget, Illinois. The site is located
immediately west of Site Q, commonly known as the Sauget Landfill.
Site R is presently covered with a clay cap and vegetated, and
drainage is directed to ditches around the perimeter of the site. A
Monsanto feedstock tank farm is located adjacent to the site on the
northwest side.

Site History and Previous Investigation

Site R, also known as the Krummrich Landfill, was operated by Sauget
and Company under contract with Monsanto. According to an Eckhardt
Report summary sheet submitted in 1979 by Monsanto, approximately
262,500 tons of liquid and solid industrial wastes were disposed of
at Site R from Monsanto plants in Sauget and St. Louis. In 1981,
Monsanto submitted two Notification of Hazardous Waste Site Forms for
Site R to the USEPA. The Monsanto W.G. Krummrich Plant (Sauget)
listed 290,000 cubic yards (c.y.) of organics, inorganics, solvents,
pesticides, and heavy metals as having been disposed at Site R. The
Monsanto J. F. Queeny Plant (St. Louis) listed 6600 c.y. of the same
waste types as above. Both notifications also indicated below-
ground disposal of drums.

Monsanto has also submitted two reports to IEPA outling waste types
and volumes disposed of at Site R for the years 1968 and 1972. Data
compiled from these reports are summarized in Table R-l. This
tabulation shows that the volume of wastes landfilled in 1972 was
significantly lower than that in 1968 This reduction reflects the
elimination of several major production operations at Monsanto's
Krummrich Plant. By 1975, the majority of chemical waste disposal at
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TABLE R-l: A LISTING OF WASTE TYPES AND
APPROXIMATE QUANTITIES DEPOSITED
AT SITE R AS REPORTED BY MONSANTO

Approximate Annual Volume (Cubic Yards)
___________________________________________1968_____1972

Still Residues
From Distillation of:

Nitroaniline and Similar Compounds 1700 94
Cresols, Esters of Phenol ' 1140
Chlorophenol, Chlorophenol Ether 1070 774
Aniline Derivatives 1300 208
Chlorobenzol 130 13
Nitro Benzene Derivatives 100 1190
Phenol 1020
Aromatic Caboxylic Acids 1500
Chlorinated Hydrocarbons 425

By Products
Mixed Isomers of Nitrochlorobenzene 1700 785
Mixed Isomers of DiChlorophenol 3000 1240
Waste Maleic Anhydride 730
Waste Chlorobenzenes and Nitrochlorobenzene 120

Contaminated Acids and Caustic
Waste Sulfuric Acid with Chloropenol Present 1500 1395
Waste Caustic Soda with Chlorophenol Present 5300 1760

Waste Solvents
Waste Methanol Contaminated with Mercaptans 600
Waste Isopropanol (Water and Chlorinated Hydrocarbon) 5500
Miscellaneous Solvents 1019
Oily Material 101

Filter Sludges
Spent Carbon or Other Filter Media 600 12
Lime Mud from Nitroaniline Production 1000 1195
Gypsum 5600

Obsolete Samples and Sampling Wastes
Chlorophenols 72 40
Laboratory Samples 208 150

Total 28,270 16,021

NOTE: Blanks indicate waste type not reported.
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Site R had been terminated, as wastes were either hauled to other
disposal facilities or incinerated on the plant site.

Very little information is available concerning disposal activities
at Site R prior to 1967. In March, 1967, Sauget and Company filed an
application for registration to operate a refuse disposal facility to
the Illinois Department of Public Health. Health Department
inspection reports from 1967 indicate disposal of liquid chemical
wastes and metal containers from Monsanto. Liquids were pumped from
tank trucks and drums into several pits around the site. Cinders
were used as intermediate cover material.

In August, 1968, the Illinois Department of Public Health collected
five ground water samples from on-site monitoring wells. The
locations of these wells are shown in Figure R-l, and analytical
results are presented in Table R-2. Phenols were detected in all
wells at concentrations ranging from 15 to 1220 ppb. Alkalinity and
total solids were also analyzed for, but no significant conclusions
can be made from the data for these parameters.

IEPA began making routine inspections at Site R in 1971. Photographs
of the site at this time suggest that wastes were disposed of in
direct contact with the ground water. No segregation of liquid
wastes was apparent in these photographs. IEPA collected another set
of samples from the monitoring wells in December, 1972. Analytical
data for these samples are shown in Table R-3. The results indicate
concentrations of iron, zinc, and phenol above the State's water
quality standards. Oil was also detected in wells MW-1 and MW-4.
Samples were also collected from waste ponds at Site R by IEPA in
January, 1973 and analyzed for phenol. Two samples were collected
from pits identified as crystallization ponds, and one sample was
taken from a spent caustic pond. Results for the waste pond samples
are shown in Table R-4. High concentrations of phenols were detected
in all samples.

In 1973, IEPA sent notices to Sauget and Company and Monsanto
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TABLE R-2: ANALYSIS OF GROUND WATER SAMPLES
FROM SITE R (COLLECTED AUGUST 22, 1968 BY
THE ILLINOIS DEPARTMENT OF PUBLIC HEALTH)

SAMPLE LOCATIONS

PARAMETERS

Total Solids (conductivity mmhos)
Alkalinity (ppm)
Phenol (ppb)

MW-1

320
172

1220

MW-3

300
148
25

MW-4

280
156
20

MW-5

250
124
15

MW-6

500
248

1200
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TABLE R-3: ANALYSIS OF GROUND WATER SAMPLES
FROM SITE R (COLLECTED DECEMBER 5, 1972
By IEPA)

SAMPLE LOCATIONS

PARAMETERS
Calcium
Magnesium
Sodium
Potassium
Ammonia
Arsenic
Boron
Cadmium
Chromium (Total)
Copper
Iron
Lead
Manganese
Mercury
Nickel
Zinc
Alkalinity
Chloride
Fluoride
Nitrate
Phosphate
Sulfate
Conductivity (mmhos)
Phenols
Oil
Hardness
COD

MW-1
50.2
15.8
18.5
3.6
1.5

0.1

2.4

0.35

0.40
180
22
0.2
0.1
0.003
16
445
0.088
1

200
46

MW-2
147
36
112
6.7
2

0.7

0.1
28.2

0.61

1.42
430
225
0.2
0.3
0.21
12

1400
0.2
0

530
135

MW-3
36
18
15
4.2
0.65

0.1

1.4

0.12

0.21
145
22
0.2
0.1
0.05
29
390
0.007
1

170
3

MW-5
49
18.5
18.5
3.5
0.92

0.1

8.5
0. 02
0.95

2.05
185
22
2
0.1
0.34
32
470
0.014
0

200
8

NOTE: All results in ppm.
Blanks indicate below detection limits.
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TABLE R-4: ANALYSIS OF SURFACE WATER
SAMPLES FROM WASTE PONDS AT
SITE R (COLLECTED JANUARY 18, 1973
BY IEPA)

SAMPLE LOCATIONS

PARAMETER CRYSTALLIZATION POND 221 CRYSTALLIZATION POND 270 SPENT CAUSTIC POND

Phenol 2800 50,000 2,000

NOTE: Results in mg/1 (ppm).
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outlining violations of the Environmental Protection Act at Site R.
Violations noted Included inadequate segregation of wastes, open
dumping of chemical wastes, and operation of a disposal facility
without the necessary permits. In addition, it was noted that the
cinders being used as cover material was not in accordance with the
Rules and Regulations set forth by the Illinois Pollution Control
Board. These violations were reiterated several times in 1973 and
1974.

The monitoring wells at Site R were sampled annually between the
years 1973 and 1976. In addition to the monitoring wells on site, a
Monsanto production well (Ranney Well), located in the northwest
corner, was also sampled. Results from these sampling efforts are
summarized in Tables R-5 through R-8. Although specific pumping data
for the Ranney Well could not be located, Illinois State Water Survey
reports and file information suggests that pumpage of the well
produced a significant cone of influence in the area. Sample data
shows significant contamination in the Ranney Well, most notably with
phenols and PCBs. COD, which is a non-specific indicator of organic
contaminants, was also detected at much higher concentrations in the
Ranney Well than in other wells sampled. Iron, mercury, and zinc
exceeded water quality standards on one or more occasion during this
time period. It should be noted that analysis of samples collected
at Site R prior to 1976 was limited to inorganic parameters and
phenols. Ground water samples collected in February, 1976 were
analyzed for PCBs (Table R-8). The Ranney well was the only well to
show a detectable concentration of PCBs (7.7 ppb).

IEPA monthly inspection reports from 1975 indicate a significant
reduction in the volume of chemical waste disposal at Site R. Wastes
were being shipped to other locations for disposal or were being
incinerated at Monsanto1s Krummrich Plant. Monsanto voluntarily
ceased disposal operations at the site in 1977 and began closure
proceedings. O'Appolonia Consulting Engineers, Inc. (D'Appolonia)
was contracted by Monsanto to conduct a subsurface investigation of
the site. Twenty soil borings were drilled and eight monitoring
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TABLE R-5: ANALYSIS OF GROUNDWATER
SAMPLES FROM SITE R (COLLECTED
FEBRUARY 22, 1973 BY IEPA)

SAMPLE LOCATIONS

PARAMETERS

Iron
Manganese
Mercury (ppb)
Zinc
Ammonia
Phenol (ppb)
BOD
COD

MW-1

6.8
0.35
0.4
1.9
1.6

150
31
51

MW-2

11
0.55

0.6
2.6
80
48
78

MW-4

0.8
0.05

0.7

1
16

MW-5

6.6
1.05
0.2
1.5
1.3

1
13

RANNEY WELL

1.9
0.92

0.98
7500
85
220

NOTE: All results in ppm unless noted otherwise.
Blanks indicate below detection limits.
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TABLE R-6: ANALYSIS OF GROUND WATER SAMPLES FROM
SITE R (COLLECTED MAY 6, 1974 BY IEPA)

SAMPLE LOCATIONS

PARAMETERS
Arsenic
Barium
Boron
Cadmium
COD
Chloride
Cyanide
Iron
Lead
Manganese
Nitrate
Oil
Phenols
R.O.E.
Selenium
Sulfate

MW-1
0.001
0.1
0.3

44
90

15
0.008
0.69

4
0.35

720

220

MW-2
0.001
0.3
0.9
0.02

990
215
0.008
43.2
0.01
1.4

7
120
1600

78

MW-3
0.005
0.2
8.4

21
30

11.9

1.1

1
0.1

750

305

MW-4

0.1
0.2

14
17

2.71
0.008
0.2

0.02
270

48

MW-5
0.001
0.2
0.1

17
16

7.5
0.014
0.9

0.1
240

41

Ranney Well
0.002
0.2

340
25
0.005
2.65
0.95
0.95
0.4
5
15
820

31

NOTE: All results in ppm.
Blanks indicate below detection limits.

R-10



TABLE R-7: ANALYSIS OF GROUND WATER SAMPLES
FROM SITE R (COLLECTED OCTOBER 28, 1975
BY IEPA).

SAMPLE LOCATIONS

PARAMETERS
Ammonia
Arsenic
Barium
Boron
Cadmium
COD
Chloride
Cyanide
Iron
Lead
Manganese
Nitrate
Oil
Phenol
R.O.E.
Selenium
Sulfate

RANNEY WELL

0.002
0.1
0.7

345
110

4.5
0.02
1.3

3
19
300

0.02
95

MW-2

0.1
0.9

210
200

0.02
13.4

0.2
0.3
6
1.1

920

6

MW-4

0.002
0.1
0.5

12
23
0.01
1.45
0.01
0.1
0.2
2
0.025

230

22

MW-5

0.2
0.2

16
20

11
0.04
0.7
0.1
3
0.013

200

15

NOTE: All results in mg/1, (ppm).
Blanks indicate not detected.

R-ll



TABLE R-8: ANALYSIS OF GROUNDWATER SAMPLES FROM
SITE R (COLLECTED FEBRUARY 17, 1976
BY IEPA)

SAMPLE LOCATIONS

PARAMETERS
Arsenic
Barium
Boron
Cadmium
COO
Chloride
Cyanide
Iron
Lead
Manganese
Nitrate
Phenols
ROE
Selenium
Sulfate
PCBs (ppb)

MW-1

0.3

28
60
0.01
5.1
0.01
0.27
0.8
0.03

370

110

MW-2

0.8

130
410
0.01
19.5
0.02
0.27
0.1
0.01

890

20

MW-3

8

8
65
0.01
4.3

0.1

260

100

MW-4

0.2
0.5

16
35
0.01
0.7

0.1

220

44

MW-5

0.3
0.1

15
35
0.01
7.1
0.02
0.85

260

36

RANNEY WELL
0.001
0.1
1.4

390
250
0.01
4.6

1.45
0.3

900

180
7.7

NOTE: All results in mg/1 (ppm) unless noted otherwise.
Blanks indicate below detection limits.
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wells were installed. The D'Appolonia study concluded that the
landfill area consisted of 5 to 20 feet of flyash, cinders, silty
clay, and unidentified waste. The landfill is underlain by alluvium,
consisting of fine sands, silt, and clay ranging in thickness from 5
to 50 feet. Field permeability tests showed that alluvium is fairly
permeable (1 x 10~3 cm/sec) suggesting that silty sand is the
major component of the alluvium. This finding is supported by the
evidence of vertical migration of contaminants to a depth of 65 feet,
as suggested in the boring logs. Water levels were generally 25 to
30 feet below ground surface.

In May, 1978, Monsanto filed closure documents to IEPA detailing a
closure plan for the site. In general, the plan consisted of
specifications for the installation of a drainage system and clay
cap, along with details for grading, seeding, and access restriction.
The Helmkamp Construction Company was retained to implement the
closure plan. An IEPA inspection report from October, 1979 indicated
that closure operations at Site R were complete, including
installation of a clay cap 3 to 6 feet in thickness. In February,
1980, Richard Sinise, an Environmental Control Engineer for Monsanto,
filed an Affidavit of Closure for Site R.

IEPA personnel collected ground water samples from monitoring wells
installed by D'Applonia in October, 1979 (Figure R-l). The samples
were analyzed for inorganics and organic parameters reported by
Monsanto to have been disposed of at the site. Analytical results
for these samples are shown in Table R-9. Analysis showed the
presence of several organic contaminants in the wells. Both shallow
(25 to 35 feet) and deep (60 to 70 feet) wells were sampled, and
chlorotoluene and phenol were found in all wells sampled. Well
B-19S, located in the southeast portion of the site, also showed
chlorophenol, dichlorobenzene, and diphenyl ether at concentrations
ranging from 0.81 to 2.1 ppm. Iron, copper, and zinc exceeded water
quality standards in several wells. Another set of samples was
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TABLE R-9: ANALYSIS OF GROUNDWATER SAMPLES FROM
SITE R (COLLECTED BY IEPA ON OCTOBER 12, 1979)

SAMPLE LOCATIONS

PARAMETERS
Inorganics
Arsenic
Cadmium
Chromium
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Zinc
Organics
Aliphatic hydrocarbons
Chlorophenol
Chlorotoluene
Dichlorbenzene
Diphenyl ether
Phenol

B-9S

0.01
0.02
0.03
1.2

290
0.2
31
7.8
0.6
3.3

*
70

21

B-9D

0.004

0.32
100

10
1
0.2
0.36

*
40

56

B-13D

0.002
0.01
0.04
0.87

130
0.3
27
1.4
1.9
3

10

10

B-15S

0.002

0.14
56

83
1.8
0.1
0.4
*

0.34

14.3

B-17S

0.002

0.42
110
0.1
11
0.99
0.1
0.52
*

11

0.32
41.5

B-19S

0.007
0.01
0.03
1.6

230
0.2
28
2.8
0.2
0.87

*
0.81
18
1.6
2.1

22

NOTE: All results in ppm
Blanks indicate below detection limits
* Contaminants present, but not quantified
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collected by the IEPA from the D'Appolonia monitoring wells in March,
1981. These samples were analyzed specifically for organic
compounds. Analytical data for these samples are shown in Table
R-10. Concentrations of organic contaminants were detected in all
wells sampled. Chlorobenzene (130 to 3000 ppb) was detected in all
wells, while biphenylamine, chlorophenol, dichlorobenzene, and
dichlorophenol were seen in five or more wells.

In October, 1981, IEPA collected leachate and sediment samples at
Site R from an area adjacent to the Mississippi River. Leachate and
sediment samples were collected from three locations where leachate
seeps were observed flowing from the landfill into the river.
Analytical results for these samples are presented in Table R-ll, and
locations of the samples are shown in Figure R-l. The three water
samples showed contamination with a wide variety of organic
compounds. PCBs and chloroaniline were detected in all sediment
samples. Other compounds detected in sediment samples included
2,4-dichlorophenoxy-acetic acid (2,4-D), chloronitrobenzene, dich-
loroaniline, chlorophenol, biphenyl-2-ol, and dichlorophenol. The
presence of 2,4-0 and chlorinated phenols in these samples suggested
that dioxin was also a potential contaminant at the site. The IEPA
subsequently requested assistance from USEPA in securing a laboratory
to perform dioxin analysis on leachate samples from Site R. In
November, 1981 a USEPA contractor (Ecology and Environment, Inc.)
collected leachate and sediment samples at three locations adjacent
to the river (Figure R-l). A total of eight samples plus three
blanks were collected. Dioxin analysis was performed by the Brehm
Laboratory at Wright State University. Monsanto obtained split
samples and analyzed for chlorinated dibenzo-p-dioxins (CDDs), select
organics, and metals. The USEPA samples were analyzed for tetra
through octa CDDs and dibenzofurans (CDFs), select organics, and
metals. Table R-12 provides an explanation and cross-reference for
samples collected by USEPA and Monsanto.

Analytical results for CDDs and CDFs in the USEPA leachate samples
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TABLE R-10: ORGANIC WALYSIS OF GROUNDWATER SOTLES FROM SITE R
(COLLECTED BY IEPA ON WRCH 25, 1981)

SAMPLE LOCATIONS

P/WMETERS
Aliphatic hydrocarbons
Biphenylamine
Chlorobenzene
Chlorophenol
Chloronltrobenzene
Dichlorobenzene
Dichlorophenol
Trichlorophenol

B-l

1,800
3,000
6,600

2,600
1,100

B-6S

250
130

5,300

TOO

B-9S

720
11,000
2,500

B9D

810
12,000

1,500

BUS
4,000

15,000
1,000

13,000

1,000

B-11D

1,100
2,800
3,200

800
630

B-15D

1,300
2,800
3,200

930
2,900

B-17D

860
650

420
670

1,200

B-19D

660
300
950

360

NOTE: All results In ug/1 (ppb).
Blanks Indicate below detection limit.



TABLE: ft-11: ANALYSIS OF LEACHATE AND SEDIMENT SAMPLES FROM SITE R
(COLLECTED OCTOBER 2. 1981 BY IEPA)

TO
I

SAMPLE LOCATIONS

PARAMETERS
PCB
Toluene
Chlorobenzene
Chloroanlllne
Ch 1 oron Itrobenzene
2.4-D

Dlchloronltrobenzene
Dlchloroanlllne
Chloronltroanlllne
Nltroanlllne
Chlorophenol
Phenol
Methyl phenol
01 chlorophenol
Nltrophenol
Blphenyldlol
Aniline
Methyl benzene
Sucponanlde

4 -Methyl -2-pentanol
2 -methyl cyclopentanol
Blphenyl 2-01
Benzenesul f onanl de
Dlchlorobenzene
Benzole Acid/Derivatives
Hydroxybenzolc Acid/

Derivatives
2,4-D I sower
2,4,5-T Isoner

SAMPLE A
(WATER)
D022687

11
160

24.000
21.000
16.000

740
870
84
100

15.000
22,000

570
32,000

600
1.700
550
180

26
93
300
76

12,000

12.000
38.000
10,000

SAMPLE B
(WATER)
D022688

40
390

22.000
9.600
17,000

590
820
33
23

30,000
17,000

220
7,200

120
2,000

300
630
110

6,600

48,000
12.000

SAMPLE C
(WATER) SOIL SAMPLE A SOIL SAMPLE B SOIL SAMPLE C
D022689 0022690 D022692 0022692

2.6 48 150 230
150

1,600
38,000 1.700 190 6,900

820 130
7,800 53 (<5) (<5)

(<5) (<5) (<5)
790

2,800 190

27.000 290
12,000

110
2,100 40

35
140

280 310

250
2,000

29,000
6,500

NOTE: All results In ppb.
Blanks Indicate below detection Knits.
( ) Indicates values are unconfirmed.



TABLE R-12: COMPILATION OF LEACHATE AND SEDIMENT
SAMPLES COLLECTED AT SITE R IN NOVEMBER, 1981

STATION NUMBER

1
1
1
1
2
2
3
3

Bl ank

Blank

Blank

USEPA SAMPLE NUMBER3

SOI
D01
S02
D02
S03
S04
SOS
S06

S07

R01

R01

MONSANTO SAMPLE NUMBER

M01

M02

M03
M04
M05
M06

DESCRIPTION

Leachate (5% Sediment)
Duplicate for SOI
Sediment
Duplicate for S02
Leachate (10% Sediment)
Sediment
Leachate (10% Sediment
Sediment

City of Chicago tap water.
Blank for low level analysis.

City of Chicago tap water.
Blank for medium level analysis.

City of Chicago tap water.
Extra blank for low level
analysis.

NOTE: Monsanto did not split samples where no number is listed,
a - Samples collected by Ecology and Environment, Inc.



are shown in Table R-13. Tetra- and penta-CDDs and COFS were not
detected in any of the samples. However, higher chlorinated dioxins
and furans (hexa through octa isomers) were detected in three of the
five samples submitted for analysis. Concentrations of these
compounds ranged from 4.5 to 2693 parts per trillion (ppt). The two
remaining samples, S07 and R01, were water blanks, and showed no
detectable CDDs or CDFs. Monsanto also analyzed samples M01 through
M05 for CDDs, and results showed no detectable concentrations of
these compounds.

Inorganic data for the leachate and sediment samples from Site R are
shown in Tables R-14 and R-15. In general, the leachate samples did
not show significant inorganic contamination, although concentrations
of chromium, copper, boron and iron exceeded water quality standards
in two or more samples. Cyanide was detected in several samples, but
was also found in the blank. Therefore, the results for cyanide
should be considered unreliable. Data for the sediment samples show
more substantial evidence of contamination. Elevated levels of
arsenic, chromium, copper, lead, and barium were found in several
samples. Identified organic compounds in leachate and sediment
samples are listed in Table R-16. Phenol and chlorinated phenols
were found in all but one sediment sample (M02) at concentrations
ranging from 0.2 to 300 ppb. Leachate samples showed elevated levels
of several organic parameters, including chlorinated phenols,
chlorinated benzenes, chloroanilines, and 2,4-D. As shown in Table
R-16, there is a significant discrepancy in the Monsanto and USEPA
data for the sediment samples. The values listed by Monsanto were
consistently and substantially higher than USEPA values. This may be
explained by the fact that USEPA's samples were initially analyzed as
medium hazard samples. Because of the higher detection limits
associated with this analysis, no contaminants were initially found.
USEPA subsequently decided to rerun the samples at lower detection
limits. It is possible that the increased holding time and handling
of these samples were instrumental in the reduction of concentrations
of contaminants found.

Site R was assessed using USEPAs Hazard Ranking System (HRS) model in
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TABLE R-13: ANALYSIS OF TETRA THROUGH OCTACHLORINATED
DIBENZO-P-DIOXINS AND DIBENZOFURANS
IN LEACHATE SAMPLES FROM SITE R
(COLLECTED NOVEMBER 12, 1981 BY
ECOLOGY AND ENVIRONMENT, INC.)

iroo

PARAMETERS
SAMPLE

LOCATIONS

SOI
S03
SOS
S07 (Blank)
R01 (Blank)

TCDDs TCDFs PCDDs PCDFs HXCDDs

4.5
6.3
5.8

HXCDFs

6.3
10
6.3

HPCDDs

86
181
152

HPCDFs

74
182
112

OCDDs

323
675
2693

OCDFs

30
103
53

NOTE: All results in parts per trillion (ppb).
Blanks indicate below detection limits.
Analysis performed by Brehm Laboratory, Wright State University.



TABLE R-14: INORGANIC ANALYSIS OF LEACHATE
SAMPLES FROM SITE R (COLLECTED NOVEMBER 12, 1981
BY ECOLOGY AND ENVIRONMENT, INC.)'

SAMPLE LOCATIONS

PARAMETERS
Arsenic
Mercury
Selenium
Thallium
Antimony
Beryllium
Cadmium
Chromium
Copper
Lead
Nickel
Silver
Zinc
Aluminum
Barium
Boron
Calcium
Cobalt
Iron
Magnesium
Manganese
Molybdenum
phosphorus
Sodium
Tin
Vanadium
Cyanide

SOI
0.034
0.0002
0.038

0.04

0.005
0.04

0.048

19.7
N/A

0.06
N/A
0.02
N/A
N/A
N/A

0.071

M01
0.02

0.008
0.006
0.086
0.073

0.155

0.216
26.8
0.5
18
368

0.03
25.5
43.2
6.27
0.53
0.9
40.4

0.18
N/A

D01
0.031
0.0002
0.032

0.02

0.008

0.024

17.1
N/A

0.06
N/A
0.32
N/A
N/A
N/A

0.057

S03
0.016
0.0002
0.026

0.015

0.01

15.35
N/A

N/A
1.99

N/A
N/A
N/A

N/A

M03
0.025
0.0014

0.005
0.007
0.075
0.092

0.124

0.216
30.5
0.5

13.6
257

0.019
30.8
48.2
2.1
0.403
0.907
41.8

0.138
N/A

S05
0.029
0.0008
0.031

0.02

0.01
0.049

21.6
N/A

0.63
N/A
5.4

N/A
N/A
N/A
0.02

N/A

M05
0.065
0.001

0.008
0.008
0.07
0.08

0.144

0.062
3.22
0.36

19.1
257

0.031
27.4
39.8
8.82
0.439
2.06
44.2
1.4
0.17

N/A

RL

0.01

0.31

N/A

N/A
0.03
N/A
N/A
N/A

0.13

NOTE: All Results in ppm.
Blanks indicate below detection limits.
N/A - Parameter not analyzed.
R01 is a water blank.
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TABLE R-15: INORGANIC ANALYSIS OF SEDIMENT SAMPLES
FROM SITE R (COLLECTED NOVEMBER 12, 1981
BY ECOLOGY AND ENVIRONMENT, INC.)

SAMPLE LOCATIONS

PARAMETERS
Arsenic
Mercury
Selenium
Thallium
Antimony
Beryllium
Cadmium
Chromium
Copper
Lead
Nickel
Zinc
Aluminum
Barium
Boron
Calcium
Cobalt
Iron
Magnesium
Manganese
Molybdenum
Phosphorus
Sod i urn
Tin
Vanadium
Cyanide

S02
1.1

1.1

2.4

9.5
150

N/A

580
N/A
76

N/A
N/A
N/A

28

S03
2.9

1.8

2.9

10
190

25
N/A

660
N/A
46
N/A
N/A
N/A

13

M02
5.3

0.412
0.747
10.7
7.17

17.4
29.5

3870
75.4
53

3660
4.7

5870
1780
79.7
10.6
154
1840

14.4
N/A

S04
1.25

1.5

4.0

0.61

2.45

6.8
155

17
N/A

425
N/A
42
N/A
N/A
N/A

6.8

M04
9.6

0.489
1.04

10.4
7.89

18.6
36.3

4380
130
28.7

4010
4.8

8660
2090
119
12.5
270
1270

17
N/A

S06
1.8

1.6

1.7

9.2
170
20
26

N/A.

580
N/A
47

N/A
N/A
N/A

90

M06
8.2

1.08
2.49
28.7
25.5

33.8
69.4

13,900

3o!j
6590

9.45
12,600
4080
273
22.4
366
4720

43.9
N/A

NOTE: All results in ppm.
Blanks indicate below detection limit.
N/A - Parameter not analyzed.
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TABLE R-16: IDENTIFIED ORGANIC COMPOUNDS IN LEACHATE
AND SEDIMENT SAMPLES FROM SITE R
(COLLECTED NOVEMBER 12, 1981 BY ECOLOGY AND ENVIRONMENT. INC.)

73i
IN)
CO

SAMPLE LOCATIONS

PARAMETERS
2-Chlorophenol
2,4-Dlchlorophenol
phenol
2.4,6-THchlorophenol
1 ,4-Dichlorobenzene
1 , 2-D1chl orobenzene
Bls(2 ethyl hexyl) Phthalate
Chl orobenzene
Aniline
Chloroani lines
Dlchloroani lines
Ch 1 oroni trobenzenes
2,4-D
PCBs

HOI
340
100
130

30
20

160
60

8000
100
3000
332

LEACHATE
HDT~~ M05
100

30
40 25

4000 600
40
80
100

0.008

SEDIMENT
S02 M02 S04 ~HW ———
0.26 0.2 200

0.42
0.5 300

200 400

400 300

0.014 0.034

S06
0.4
0.56
0.42
0.32

M06

300

600

400

200

0.192

NOTE: All results in parts per bill i o n (ppb).
Blanks indicate below detection limit.



July, 1982 by Ecology & Environment, Inc. The final migration score
assigned to the site was 7.23, which included observed releases for
both the ground water and surface water routes. Route scores for
ground water and surface water were 6.12 and 10.91 respectively. The
air route was assigned a zero score because an observed release had
not been documented. The reason for the relatively low final score
for Site R is the lack of a target population, which is a major
factor in the MRS model. The source of potable water in the area is
an intake in the Mississippi River, located approximately 2.5 miles
upstream from the site. The upstream location of the intake excludes
it from being used in the model.

In 1982, the Illinois Attorney General's office filed suit (Complaint
Number 82-CH-185) against Monsanto outlining several apparent
violations of the Illinois Environmental Protection Act. For the
most part, the Complaint was directed at alleged water pollution
caused by the defendant. Relief requested by the Attorney General
included civil penalties and issuance of an injunction directing the
defendant to immediately prevent seepage of wastes into the
Mississippi River, and to remove all such wastes from the property.
To date, no information has been located concerning a determination
in this case. The Attorney General's office is presently engaged in
an ongoing suit against Monsanto in an attempt to have all wastes
removed from the site.

USEPA file information suggests that fish studies have been conducted
in the Mississippi River in the vicinity of Site R. The Food and
Drug Administration (FDA) in Edwardsville, Illinois has found
unacceptable concentrations of PCBs in fish collected downstream of
Site R. A detailed study was proposed for the area in the immediate
vicinity of the site, however, attempts to obtain data from this
study have been unsuccessful to date. It is not known if this study
was to have included an assessment of the Sauget Treatment Plant
effluent, which is discharged immediately northwest of Site R.

In 1982, USEPA developed a comparative analysis of chemicals
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detected in monitoring wells and leachate samples from Site R as they
relate to wastes reported by Monsanto to have been disposed of at the
site. Also included in the analysis were chemicals reported as being
manufactured at Monsanto's Krummrich Plant, as documented in the 1977
chemical inventory developed as a result of the Toxic Substances
Control Act (TSCA) and the Federal Insecticide, Fungicide, and
Rodenticide Act (FIFRA). The analysis revealed a high degree of
association or correlation between chemicals detected in the sample,
and those reported to have been disposed of or manufactured by
Monsanto. A summary of data from this USEPA analysis report is
presented in Table R-17.

In 1984, Monsanto contracted Geraghty and Miller, Inc. to perform a
detailed hydrogeologic investigation in the Sauget area. Data from
this study, which included the installation of approximately 60
monitoring wells, have not been made available.

Data Assessment and Recommendations

A great deal of data has been developed to date for Site R. Organic
contaminants have been detected in both shallow and deep monitoring
wells on site, as well as in leachate seeps leaving the site.
Evidence of contamination has been observed to a depth of
approximately 60 feet in soil borings. A substantial listing of the
types and quantities of chemical wastes disposed of at the site was
submitted to IEPA by Monsanto. In view of this information the only
significant data gaps are: (1) specific delineation of contaminant
boundaries, and (2) determination of the presence or absence of air
emissions from the site. Because of the permeable nature of the
subsurface soils and the characteristics of the wastes present at
the site, it is likely that extensive migration of contaminants has
occurred.

The present scope of work for the Dead Creek Project includes
installation and sampling of monitoring wells at Site R. Ambient air
monitoring will also be conducted to determine to what extent, if
any, off-gassing of organic contaminants is occurring. Every effort
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TABLE R-17: COMPARATIVE ANALYSIS OF CHEMICALS DETECTED
IN SAMPLES AT SITE R AND THOSE REPORTED
TO HAVE BEEN DISPOSED OR MANUFACTURED BY MONSANTO

i
ro
CT>

COMPOUNDS
PCBs
Chlorobenzene
Dlchlorobenzene
Chloroanlltne
Ch 1 oron 1 trobenzene
D 1 ch 1 oron Itrobenzene
Chlorophenol
Dlchlorophenol
2,4-D/tsomers
2.4,5,-T/Isomers
Aniline
Dlchloroanlline
Chloronltroanll Ine
Nltroantllne
Phenol
Nltrophenol
Methyl phenol
Dlphenyldlol
Benzole Acid/Derivatives
4 -Methyl -2-pentanol
2-methylcyclopentanol
Benzene Sulfonanlde
Chlorotoluene
D1 ox 1 ns/0 1 benzof ur ans

LEACHATE/SEDIMENT ANALYSIS
• IEPA MONSANTO USEPA

X X
X X
X . X
X X
X X
X
X X X
X X X
X X
X
X X
X
X
X
X X X
X
X
X
X
X
X
X
X

X

GROUNDUATER ANALYSIS
IEPA

X
X

X

X
X

X

REPORTED DISPOSAL
MONSANTO

X

X
X

X
X

X
X
X
X

X
X
X
X

X (By Product)

MANUFACTURED
MONSANTO

X
X
X
X
X

X
X
X
X

X
X

X

X
X (By Product)



should be made by th IEPA to obtain data on, and gain access to, the
Monsanto wells installed by Geraghty and Miller. Access to these
wells would likely eliminate the need for, or at least affect the
location of, the monitoring wells to be installed during the field
investigation of Site R. Pending the results of ground water
sampling, a more specific approach to delineating the extent of
contamination could be proposed. Samples should initially be
collected from a minimum of 8 wells on Site R, and hydraulic
conductivity tests should be run on a minimum of 2 deep and 2 shallow
wells. Possibilities for identifying plume characteristics include
conducting electromagenetic surveys (including off site areas), and
soil gas monitoring. In any event, the lateral and vertical extent
of contaminantion must be addressed prior to design of remedial
options.
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CREEK SECTOR B - DEAD CREEK

Site Description

Creek Sector B (CS-B) includes the portion of Dead Creek lying
between Queeny Avenue and Judith Lane in Sauget, Illinois. Three
other sites in the Dead Creek Project are located adjacent to CS-B.
These include Site G to the northwest, Site L to the northeast, and
Site M to the southeast. All of these sites have been identified at
one time or another as possible sources of pollution in CS-B.
Presently, CS-B and Site M are enclosed by a chain link fence which was
installed by the USEPA in 1982. The banks of the creek are heavily
vegetated, and debris is scattered throughout the northern one-half of
CS-B. Culverts at Queeny Avenue and Judith Lane have been blocked in
order to prevent any release of contaminants to the remainder of the
creek, although the adequacy of these blocks has been questioned
several times. Water levels in the creek vary substantially depending
on rainfall, and during extended periods of no precipitation, the creek
becomes a dry ditch.

Site History and Previous Investigations

The IEPA initially became aware of environmental problems at CS-B in
May, 1980 when several complaints were received concerning smoulder-
ing and fires observed the creek bed. In August, 1980, a local
resident's dog died, apparently of chemical burns resulting from
contact with materials in the ditch. Following this incident, the
IEPA conducted preliminary sampling to determine the cause of these
problems in CS-B. Chemical analysis of these samples indicated high
levels of PCBs, phosphorus, and heavy metals, and the IEPA subse-
quently authorized the installation of fencing in order to prevent
public access to the creek. In September 1980, the Illinois
Department of Transportation (IDOT) completed installation of 7000
feet of snow fence with warning signs around CS-B and Site M. The
IEPA subsequently performed a preliminary hydrogeological investi-
gation in the area in an attempt to identify the sources of pollution
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in Dead Creek. The results of this investigation are documented in
the St. John Report. The snow fence was later replaced with a chain
link and barbed wire fence. The installation of this fence was
authorized by the USEPA, and was completed in October, 1982.

Prior to the IEPA investigation in 1980, the City of Cahokia Health
Department received complaints from area residents concerning
discharges from Cerro Copper Product (Cerro) entering CS-B. In 1975,
IEPA visited the site in order to determine if these discharges were
occurring. Investigators observed discoloration in the creek and
along the banks similar to what was later observed in the holding
ponds at Cerro. One water sample was collected by IEPA from the
creek immediately south of Queeny Avenue. Analysis of this sample
indicated the presence of copper (0.3 ppm), iron (3.2 ppm), and
mercury (0.1 ppb). The culvert under Queeny Avenue was sealed
sometime in the early 1970's by Cerro Copper and the Monsanto
Chemical Company for the purpose of restricting flow from the holding
ponds at Cerro (Creek Sector A). The holding ponds were also
regraded to the north to direct their flow to an interceptor
discharging to the Sauget Wastewater Treatment Plant. The
investigators concluded that flow through the blocked culvert had
occurred, although the direction of flow could not be determined
because no flow was evident at the time of the inspection.

The IEPA hydrogeological study, conducted in 1980, included
collecting 20 surface sediment samples for analysis from CS-B (Figure
B-l). Analyses of samples from the northern portion of CS-B are
presented in Table B-l. Samples x!06, xl!9, x!20, x!25, and x!26
showed PCBs in concentrations ranging from 1.1 to 10,000 parts per
million (ppm). Sample x!25, taken adjacent to the former Waggoner
Company operation, contained additional organic contaminants,
including alkylbenzenes (370 ppm), dichlorobenzene (660 ppm),
trichlorobenzene (78 ppm), dichlorophenol (170 ppm), and hydrocarbons
(21,000 ppm). These contaminants were not detected in other surface
sediment samples in the northern portion of CS-B during this
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TABLE B-l: ANALYSIS OF SOIL SAMPLES IN THE
NORTHERN PORTION OF CREEK SECTOR B
(COLLECTED BY IEPA 9-8-80 THROUGH 10-25-60)

SAMPLE LOCATIONS

PARAMETERS
Aluminum
Arsenic
Barium
Beryl turn
Boron
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Phosphorus
Potassium
Silver
Sodium
Strontium
Vanadium
Zinc
PCBs
Alkylbenzenes
Dlchlorobenzene
Olchlorophenol
Hydrocarbons
Naphthalenes
THchlorobenzene

x!06 xl!3
10.000

300
2,400

-
.

400
11,000

250
100

3,800
365,000
3,600
4.000
120
30

2.500

1.400

2,800
180
.

61.000
5.200
-
.
-
-
-
-

xl!4
6,400

23
1,600

-
.
.

14.000
400
.

4.800
55,000
2.000
2,800
130
1.7

1,700

1.300
-

700
140
.

20.000

xllS
9.000

18
3.400

-
.

120
11.000

120
40

22,000
40,000
3,200
5,000
150
4

2.400

1,500
.

1,100
200
150

71,000

xl!6
9,000

9
300

-
-
_

5,000
130

-
270

12,000
80

2.600
60
0.2

140

2.300
.

360
40
.

2.500

xl!7
1,300

16
400

-
.
.

1,600
.
.

160
2,400
.

1.200
40
2
.

850
50
150

-
.
-

xllS
1,200

15
1,600

-
6
.

6,000
.
.

1,000
4,300
100

1,000
50
2
-

1.200
.

180
.
-

300

xl!9

510
1
.
7

7,300
36
9

100
17,500

43
4,500
260

-

1.800
.

110
42
27

2,000
1.1

-
-
-
-
-
-

x!20

1,200
1
-
3

72,000
38
10
150

16,200
60

4.300
350

80

1,200
-

225
140
21
700
80
-
-
-
-
-
-

xl25

2,500
-
-
6

6,900
50
9

1,000
7.000
260
380
45

130
2.000
770
.

80
50
13

1.500
10.000

370
660
170

21.000
650
78

x!26

5.000
2
76
70

19,000
100
50

44,800
107,000
2,000
3.700
280

3.000
8.900
860
100

1,400
300
85

62,000
350

-
-
-
-
-
-

CD
I

NOTE: All results In ppra
Blank Indicate parameter not analyzed
- Indicates below detection limits



investigation. In general, inorganic analysis of these samples
indicated high levels of several metals in comparison with background
conditions (Table B-3, sample x!21).

Subsurface soil samples were also collected by IEPA from one location
in the northern portion of CS-B during the 1980 investigation.
Analyses of samples from boring P-l are included in Table B-2.
Results indicated the presence of PCBs to a depth of seven feet, and
other organic contaminants to a depth of three feet. PCB
concentrations ranged from 9,200 ppm near the surface to 53 ppm at
depths greater than 4 feet and up to 7 feet. Other organic
contaminants were detected at concentrations ranging from 12,000 ppm
near the surface to 240 ppm at 2.5 feet. These results indicate
non-uniform contaminant deposition in the northern portion of CS-B,
which is common in riverine systems. The above data indicate that
historical release(s) of contaminants to the northern portion of CS-B
did occur. However, the horizontal and vertical extent of the
resulting contamination has not been fully defined.

Analyses of sediment samples from the southern portion of CS-B are
summarized in Table B-3. Sample x!21 was taken from soil outside the
creek bed to establish background conditions. Samples x!07, x!22,
and x!27 contained PCBs at concentrations ranging from 73 to 540 ppm.
Sample x!22 also showed diclorobenzene (0.35 ppm). This was the only
organic contaminant other than PCBs detected in samples from the
southern portion of CS-B. Several metals, including arsenic,
cadmium, chromium, copper, lead, and zinc, were detected at levels
significantly above background concentrations in all samples.
However, the metal concentrations were comparable to concentrations
detected in samples of sediment taken in the northern portion of
CS-8. All of the samples were collected from the creek bed adjacent
to, or downstream from Site M, which is an old sand pit excavated by
the H.H. Hall Construction Company in approximately 1950. Hazardous
materials were not reported to have been disposed of at Site M.

In October, 1980 IEPA and Monsanto Chemical Company cooperatively
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TABLE B-2: ANALYSIS OF SUBSURFACE SOIL
SAMPLES AT BORING LOCATION P-l
IN CREEK SECTOR B. (COLLECTED BY
IEPA 9-8-80)

SAMPLE DEPTH

PARAMETERS

Biphenyl
Chloronitrobenzene
Dichlorobenzene
PCBs
Trichlorobenzene
Xylene

O'-l1

6,000
200

12,000
9,200
380
540

l'-2'

9,000
240

8,900
2,600
3,700
250

2'-3' 3'-4' 4'-5' 5'-6 6'-7'

1,100

240
92B-6 240 53 53 54
590

GO
I

NOTE: All results in ppm
Blanks Indicate below detection limits



TABLE B-3: ANALYSIS OF SOIL SAMPLES IN THE
SOUTHERN PORTION OF CREEK SECTOR B

(COLLECTED BY IEPA 9-8-80 THROUGH 10-25-80)

SAMPLE LOCATIONS

PARAMETERS
Aluminum
Arsenic
Barium
Beryl i urn
Boron
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Phosphorus
Potassium
Silver
Sodium
Strontium
Vanadium
Zinc
PCBs
Dichlorobenzene

x!07

6
4

11

32
70
24
2

3
7
1

1

25

,000
,800

-
-
70

,000
360
30

,000
,000
,000
,900
150
-

,500
,040
,200
40

,700
180
60

,000
120
-

x!08
8,000

44
3,800

-
-
_

10,000
300
30

31,000
58,000
2,000
3,900
150
1.7

3,000
-

1,500
-

900
200
-

22,000
-
-

x!09
9,100

25
1,600

-
-

200
24,000

-
20

7,700
75,000
1,700
3,600
300
3

900
-

1,700
-

900
130

-
27,000

-
-

xllO
7,000

67
4,300

-
-
40

16,000
140
-

22,000
67,000
2,000
4,100
200
3.3

1,900
-

1,300
-

700
160
70

25,000
-
-

xlll
8,000

80
1,800

-
-

100
13,000

50
-

15,000
68,000
2,000
4,000
160
3.2

2,000
-

1,600
-

1,000
160
100

47,000
-
-

xl!2
6,600

50
8,000

-
-

100
30,000

50
30

41,000
52,000
5,100
4,000
300
6

2,700
-

1,200
-

1,600
430

-
52,000

-
-

x!21

230
-
-
1

11,000
-
9

100
16,500

-
5,900
370
-

120
-

1,500
-
80
32
25
230

-
-

x!22

5

15

21
50
1
3

1

19

,500
2
-
35

,000
50
15

,900
,000
,700
,800
190
-

,700
-

960
30
630
190
45

,900
540
0.35

x!27

2,500
2
-
50

8,000
340
30

28,000
63,000
1,700
2,700
150

-

4,700
1,000

40
700
130
45

28,000
73
-

ooi

NOTE: All results in ppm
Blanks indicate that parameter not analyzed
- Indicates parameter is below detector limit



collected three sediment samples from CS-B in order to confirm
results of earlier sampling done by IEPA. SD-1 was collected from
the creek bed 40 yards-south of Queeny Avenue. This location is
adjacent to the former Waggoner Company building and also near an old
outfall (effluent pipe) from the Midwest Rubber Company. Samples
SD-2 and SD-3 were collected approximately 220 yards south of SD-1,
in the central portion of CS-B. Results of these samples, including
a blank soil sample collected from the Missouri Bottoms in St.
Charles, Mo., are presented in Tables B-4 and B-5. PCBs (45-13,000
ppm) were found in all three samples from CS-B, as were several
chlorinated benzenes. Chlorinated phenols and phosphate ester were
detected in samples SD-1 and SD-3, but were not found in SD-2. The
analysis of these samples for inorganic parameters detected generally
higher levels of inorganic parameters in SD-2 and SD-3 than those for
SD-1 and the soil blank. These results clearly indicate differential
contamination in CS-B, with SD-1 showing high levels of PCBs and
other organic compounds, whereas SD-2 and SD-3 contained higher
levels of metals.

IEPA personnel also collected two sediment samples from CS-B in
December, 1982, as part of an area-wide dioxin sampling effort
managed by the USEPA which also included Site 0. The first sample
was collected along the east bank of the creek, approximately 80
yards south of Queeny Avenue. Previous sampling conducted by IEPA in
this area had shown high concentrations of PCBs. The second sample
was collected along the west bank of the creek, approximately 50
yards south of Queeny Avenue. Both samples were analyzed
specifically for 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) by a
USEPA contract laboratory. The first sample showed a quantified
level (0.54 ppb) of TCDD, and the second sample was below the
detection limit.

lEPAs Preliminary Hydrogeological Investigation of Dead Creek in 1980
was conducted for the purpose of determining possible sources of
pollution observed in CS-B. The study included installation and
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TABLE B-4: ORGANIC ANALYSIS OF SEDIMENT
SAMPLES FROM DEAD CREEK, SECTOR B
(SPLIT SAMPLES-IEPA AND MONSANTO
COLLECTED 10-2-80)

SAMPLE LOCATIONS

PARAMETERS

CHLOROBENZENES:
Monochlorobenzene
p-Dichlorobenzene
o-Dichlorobenzene
Trichl orobenzenes
Tetrachlorobenzenes
Pentacesorobenzene
Hexachlorobenzene
Ni trochl orobenzenes

CHLOROPHENOLS:
o-Chlorophenol
p-Chlorophenol
2,4-Dichlorophenol
Pentachlorophenol

PHOSPHATE ESTERS:
Di butyl phenyl Phosphate
Butyl diphenyl Phosphate
Tri phenyl Phosphate
2-Ethylhexyl diphenyl

Phosphate
Isodecyldiphenyl Phosphate
T-Butyl phenyl d i phenyl

Phosphate
Di -t-butyl phenyl diphenyl

Phosphate
Nonyl phenyl Diphenyl Phosphate
Cumyl phenyl diphenl Phosphate

PCBs (C12 to Clg Homologs)

SD-1 SD-2

(0.9)
370 (0.3)
80 (0.6)
85 1.6
6.1 2.4

1.2
120

3.7
6.6
1.2
130

330

2600

28

3.7

13,000 240

SD-3 Blank*

(0.3)
(0.4)

(0.7)
(0.4)

(0.9)

1.8

(0.8)
(0.8)

2.2

45

NOTE: All values in ppm
*Soil blank collected from Missouri Bottoms, St. Charles, Mo,
Blanks indicate below detection limits
( ) Semi-quantitative values
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TABLE B-5: INORGANIC ANALYSIS OF SEDIMENT SAMPLES
FROM DEAD CREEK, SECTOR B
(SPLIT SAMPLES - IEPA AND MONSANTO
COLLECTED 10-2-80)

SAMPLE LOCATIONS

PARAMETERS

Aluminum
Antimony
Arsenic
Barium
Beryl lium
Boron
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Molybdenum
Nickel
Phosphorus
Silicon
Silver
Sodium
Strontium
Tin
Titanium
Vanadium
Zinc

SD-1

1,400
13
210
770
-
28
5.1

8,500
25
15
460

4,700
180
460
29
6.1
110

2,500
73
-

400
35
18
32
34
280

SD-2

5,100
240
40

1,200
-

160
60

9,200
110
180

28,000
53,000
2,000
2,200
170
92

2,000
13,000

150
42
540
230
260
110
140

32,000

SD-3

5,300
160
55

1,300
-

100
55

6,200
240
120

18,000
30,000
1,600
2,000
110
68

1,700
9,400

89
29
410
110
320
80
130

18,000

Blank*

5,600
29
5

130
-

27
3.9

4,600
19
33
19

9,900
50

2,300
510
11
39
610
110
-

320
17
18
37
130
56

NOTE: All values in ppm
* Soil blank collected from Missouri Bottoms, St. Charles, MO.
- Indicates below detection limits.
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sampling of 12 monitoring wells in addition to the 1980 soil/sediment
sampling described above. Residential wells were also sampled to
determine ground water quality in the area. Locations of IEPA
monitoring wells and residential well samples are shown in
Figure 8-2. All IEPA wells were screened in the Henry Formation
sands, with screened interval elevations ranging between 366 and 402
feet Mean Sea Level. The hydraulic gradient in the vicinity of CS-B
is very flat, with ground water flow generally to the west toward the
Mississippi River.
•

Analytical data for three sets of samples from the IEPA monitoring
wells, corresponding to three sampling events in 1980 and 1981, are
presented in Tables B-6, B-7, and B-8. Well G108 can be considered a
background well due to its location upgradient from the known
disposal areas around CS-B, Organic contaminants were consistently
found in Wells G107 and G112. These wells are in downgradient
monitoring positions for sites G and I respectively. Certain organic
contaminants were detected in Wells G102, G109 and G110 during the
initial sample event, but these wells did not show any of the
organics in subsequent samples. Well 6102 is located immediately
west of the northern portion of CS-B, and near the southeast corner
of Site G. Well G109 is located approximately 150 feet west of the
former Waggoner surface impoundment (Site L). Well G110 is located
downgradient of Site H. PCBs were detected at one time or another in
Wells G101, G102, G104, G106, G107, G110, and G112. Of these, only
G101 and G102 showed PCBs in all three sets of samples.

Inorganic analyses of samples from the IEPA monitoring wells indicate
several parameters at concentrations above background (G108) and
water quality standards. Standards for iron, manganese, and
phosphorus were exceeded in samples from the background well.
Barium, cadmium and lead were detected at concentrations exceeding
standards in one or more well(s). In general, wells G109, G110, and
6112 showed the most significant inorganic contamination. When
compared with data for other wells, G109 contained very high
concentrations of arsenic, copper, nickel, and zinc. The pH for G109
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FIGURE B-2
LOCATIONS OF IEPA MONITORING HELLS AND RESIDENTIAL
WELLS SAMPLED IN THE VICINITY OF DEAD CREEK
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TABLE B-6: ANALYSIS OF GROUNOWATER SAMPLES FROM THE IEPA MONITORING WELLS
(COLLECTED 10-23-80)

SAMPLE LOCATIONS

PARAMETERS
Alkalinity
Ammonia
Arsenic
BarliM
Boron
Cadmium
Calcium
BOO
Chloride
Chromium (Total)
Chromium (+6)
Copper
Cyanide
Fluorlde
Hardness
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Nitrate-Nitrite
PH
Phenol Ics
Phosphorus
Potassium
R.O.E.
Selenium
Silver
Sodium
S.C.
Sulfate
I
PCB (ppb)
Chlorophenol (ppb)
Chlorobenzene (ppb)
Dichlorobenzene (ppb
Dichlorophenol (ppb)
Cyclohexanone (ppb)
Chloroanlllne (ppb)

G101
362
0.3
0.023
1.3
0.5
0.0

180
237
48
0.04
0.0
0.46

0.4
501
51.0
0.10
0.09
5.1
0.0
0.1
0.1
6.6
0.0
2.9
10.6
650
0.003
0.01
24
870
132
0.6
1.0

6102
410
1.0
0.023
0.8
0.4
0.0

210
160
103
0.02
0.0
0.13

0.7
884
30.5
0.15
90
3.8
0.0
0.1
0.1
6.6
.01
1.2
13.1

1230
0.001
0.0
60

1500
434
0.4
1.2

1200

-

G103
336
1.7
0.043
2.9
0.5
0.03

210
244
58
0.09
0.0
1.1

0.7
549
86
0.26
79
4.2
0.0002
0.9
0.1
6.5
0.0
3.3
13.4
765
0.004
0.2
40

1050
230
6.2

-

G104
406
0.4
0.049
2.2
0.6
0.0

210
206
52
0.04
0.0
0.31

0.3
630
90
0.2
72
3.4
0.0
0.1
0.4
6.6
0.005
2.7
12.3
790
0.01
0.0
29

1080
204
0.3

-

G105
271
0.9
0.067
2.0
0.4
0.0

340
473
65
0.12
0.0
0.73

1.0
528
18
0.31

100
4.2
0.0
0.8
0.0
6.6
0.0
6.0
22
824
0.008
0.0
57

1040
296
3.7

-

G106 6107
387 552
2.9 0.5
0.16 0.043
0.6 2.1
0.5 0.5
0.0 0.0

185 500
115 1070
109 132
0.01 0.07
0.0 0.0
0.44 0.68

0.7 0.7
637 777
62 13
0.0 0.27
49 205
1.9 9.8
0.0 0.0
0.1 0.3
0.1 0.1
6.5 6.4
0.065 2.5
1.8 9.4
7.7 15.2

1020 1230
0.001 0.004
0.0 0.0
96

1340 1430
281 201
0.1 0.8

630
19
25
890

G108
375
0.3
0.008
0.3
0.4
0.0

140
298
79
0.0
0.0
0.04

0.3
496
4.1
0.0
24
0.98
0.0001
0.0
1.1
6.6
0.01
.18

13.7
704
0.001
0.01
40
960
103
0.0

-

6109
287
4.5
0.055
0.2
0.4
0.0

380
275
69
0.0
0.0
0.13

1.2
1664
39.0
0.0

100
4.5
0.0
0.5
0.0
6.3
0.45
.72

14.9
2460

0.001
0.0
40

2470
1348

0.1

19

120

G110
210
1.2
0.053
0.5
0.5
1.5

500
780
61
0.38
0.0
2.3

0.8
279
340
7.3

209
8.0
0.0
1.9
0.4
6.7
0.015
16
29
508
0.005
0.0
53
720
93
8.0
2.7

5.9

6111
302
0.1
0.008
0.2
0.5
0.0

110
79
32
0.0
0.0
0.04

0.3
419
5
0.07
24
1.1
0.0
0.0
0.5
7.0
0.0
.24

4.9
512
0.002
0.02
24
490
104
0.0

-

G112
o99
1.5
0.019
0.5
5.6
0.06

242
162
363
0.01
0.0
1.2
0.0
0.5

1080
18
0.44
82.5
3.9
0.0001
0.3
0.0
6.4
0.875
.69

58
2190

0.001
0.11

260

518
7.8

100
65

3500

CO
I
u>

NOTE: All results In ppm unless otherwise noted.
Blanks Indicate parameter not analyzed.

- Indicates below detection Units.



TABLE B-7: ANALYSIS OF GROUNOUATER SAMPLES FROM THE
(COLLECTED 1-28-81)

IEPA MONITORING WELLS

SAMPLE LOCATIONS

PARAMETERS
Alkalinity
Ammonia
Arsenic
Barium
Boron
Cadmium
Calcium
C.O.D.
Chloride
ChronliM (Total)
Copper
Cyanide
Hardness
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Nitrate-Nitrite
pH
Phenol Ics
Phosphorus
Potassium
Selenium
Silver
Sodium
Sulfate
Zinc
PCS (ppb)
Chlorobenzene (ppb)
Oichlorophenol (ppb)
Chloroanlllne (ppb)

6101
447
0.3
0.015
0.9
0.3
0.0

220.0
45
20
0.02
0.59
0.00

554
30.4
0.17

48.2
3.02
0.0
0.1
0.0
7.0
0.0
0.91
6.4
0.002
0.0
13
129
0.3
0.22

G102
421
0.0
0.016
1.2
0.4
0.00

328.9
93
128

0.02
0.79
0.00

1072
16.5
0.08

78.0
3.15
0.0
0.1
2.5
7.0
0.0
0.88
12
0.002
0.0
63
583
1.2
3.9

G103
266
1.4
0.018
0.9
0.4
0.00

176.3
56
64
.0.02
0.36
0.00

490
20.8
0.00

46.3
3.07
0.0
0.4
0.1
7.1
0.0
0.41
8.8
0.002
0.0
48
256
1.8

G104
520
0.2
0.002
0.3
0.7
0.00

218.0
9
29
0.00
0.14
0.00

717
1.4
0.00

49.1
1.41
0.0
0.0
0.5
7.2
0.0
0.06
6.0
0.002
0.0
15

265
0.1
0.3

G105
363
0.7
0.037
1.8
0.4
0.00

319.2
143
59
0.03
0.43
0.01

764
60.8
0.07

73.6
4.10
0.0
0.2
0.0
7.0
0.0
3.6
13
0.003
0.0
50
468
1.5

G106
556
3.3
0.11
1.0
0.5
0.00

225.5
212
156
0.00
0.29
0.00

617
67.5
0.00

49.1
2.13
0.0
0.0
0.0
6.9
1.46
2.1
6.2
0.002
0.0
94
143
0.1

6107
621
1.0
0.021
3.2
0.5
0.00

1169.5
635
201
0.09
0.97
0.00

960
172

0.32
288.1

9.64
0.0
0.5
0.2
6.9
0.5
10
20
0.011
0.0
60
276
1.5
0.4
6.3

560
90

G108
448
0.0
0.004
0.5
0.2
0.00

205.5
8
76
0.00
0.00
0.00

564
0.3
0.00

34.3
0.34
0.0
0.0
3.5
7.1
0.01
0.03
16
0.004
0.0
30
86
0.0

6109
18
17
7.5
0.2
0.8
0.14

466.7
1315
32
0.04

94.1
0.00

2144
198
0.00

184.4
8.30
0.0004

176
0.3
4.1
1.86
3.7
18
0.006
0.0
37

3371
10.1

G110
308
0.2
0.013
1.0
0.2
0.00

169.4
37
36
0.02
0.11
0.00

447
19.1
0.00

43.5
0.77
0.0
0.9
18
6.9
0.02
1.0
7.5
0.016
0.0
13
57
2.0

Gill
394
0.1
0.014
0.7
0.6
0.00

181.4
28
18
0.02
0.04
0.00

530
10.1
0.00

37.9
1.76
0.0
0.0
0.5
7.0
0.015
0.51
4.2
0.002
0.0
14
153
0.1

6112
619
0.5
0.027
0.5
0.9
0.00

198.3
47
210
0.00
0.28
0.01

486
18.9
0.00

54.0
2.78
0.0
0.0
0.0
6.9
0.05
0.53
20
0.0
0.0
18

212
2.8

2.5

2.1

CD
I

NOTE: All results In ppm unless otherwise noted.
Blanks Indicate parameter not analyzed.
- Indicates below detection limits.



TABLE B-8: ANALYSIS OF GHOUNUWATEK SAMPLES FKOM THE 1EPA MONITORING WELLS
(COLLECTED 3-10-81 - 3-11-81)

SAMPLE LOCATIONS

PARAMETERS
Alkalinity
AuMonla
Arsenic
Barium
Boron
Cadmium
Calcium
BOD
Chloride
Chromium (Total)
Copper
Cyanide
Hardness
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Nitrate-Nitrite
PH
Phenol Ics
Phosphorus
Potassium
Selenium
Silver
Sodium
Sulfate
Z1nc
PCB (ppb)

G101
463
0.2
0.001
0.0
0.2
0.0

154
10
16
0.0
0.04
0.0

542
0.3
0.0
34.2
2.0

0.0
0.0
6.9
0.0
0.0
4.0
0.0
0.01
11
118
0.1
0.13

G102
464
0.0
0.0
0.7
0.4
0.01

333
24
124
0.0
0.06
0.0

1062
0.3
0.0
77.9
2.98

0.3
1.1
6.8
0.0
0.08
10.8
0.0
0.02
64
617
0.8
0.46

G103
319
1.5
0.003
0.1
0.3
0.01

161
47
46
0.0
0.08
0.0

620
1.6
0.0

41.9
3.51

1.1
0.0
6.8
0.005
0.03
10.4
0.001
0.0
65.6
471
2.8

G104
568
0.0
0.001
0.2
0.7
0.0

205
9
28
0.01
0.02
0.01

839
0.0
0.0
56.8
0.61

0.0
2.3
6.9
0.0
0.02
5.9
0.003
0.0
17.4
303
0.1
0.1

G105
393
0.4
0.013
0.2
0.3
0.0

218
23
57
0.0
0.02
0.0

796
9.4
0.0
47
2.32

0.2
0.0
6.8
0.0
0.1
8.9
0.0
0.02
51.2
466
0.3

G106
594
3.0
0.085
0.3
0.5
0.0

175
146
150
0.0
0.01
0.0

675
4.9
0.06
44.8
1.62

0.0
0.0
6.7
0.0
1.5
5.7
0.0
0.01
92.6
146
0.1
2.4

G107
65/
0.2
0.004
0.1
0.5
0.01

186
47
235
0.0
0.01
0.0

1096
2.4
0.0
44.8
2.12
0.0002
0.0
0.0
6.7
1.7
0.03
2.8
0.0
0.01
39.2
313
0.1
0.37

G108
464
0.0
0.001
0.2
0.2
0.0

148
12
51
0.0
0.03
0.0

479
0.0
0.0
22.3
0.23

0.1
0.3
7.0
0.1
0.02
18.2
0.001
0.0
25.2
55
0.3

G109
58
15
3.9
0.1
0.5
0.07

431
930
24
0.01
67
0.0

1651
1.4
0.0

138
6.22
0.0003

123
0.3
4.6
1.4
2.2
6.4
0.003
0.0
12.1

2629
6.3

G110
331
0.0
0.001
0.1
0.11.1

121
10
27
0.0
0.02
0.0

424
0.0
0.0

28.7
0.14

1.2
15
6.6
0.0
0.01
6.3
0.018
0.01
14.2
61
1.8
0.9

GUI
387
0.1
0.001
0.1
0.4
0.0

164
9
16
0.0
0.07
0.0

485
0.2
0.07
31.8
1.02

0.0
2.7
6.8
0.0
0.01
2.9
0.001
0.01
15.5
147
0.1

G112
400 *

0.1
0.00
0.0
3.4
0.17

207
52
133
0.0
0.48
0.0

789
0.5
0.0
72
2.1

0.4
0.2
6.6
0.00
0.03
40.2
0.0
0.01
96.6
544
11.8
2.0

CD
I

NOTE: All results In ppm unless otherwise noted.
Blanks Indicate parameter not analyzed.
- indlctes below detection limits.



was 6.3, 4.1, and 4.6 during the three sampling events. This
indicates an unidentified source was releasing acid to the
groundwater. Other wells which exhibited significant inorganic
contamination include G102, G103, G105, and G106, all of which are
located adjacent to CS-B along the west side. The data indicates
non-uniform ground water contamination in the area, likely resulting
from a variety of pollutional sources.

Private wells in the area have been periodically sampled by the IEPA
and the USEPA. These wells are no longer used for potable water, but
they are used for watering lawns and gardens. Locations of private
well samples in the Dead Creek area are shown in Figure B-2. IEPA
sampled five residential wells and collected one basement seepage
sample near Creek Sectors B and C. Analytical data for these samples
are presented in Table B-9. G504, located east of CS-B on Judith
Lane, exceeded the standard for copper. The wells all showed water
quality similar to that found in IEPA monitoring well G108,
indicative of background conditions in the area. The basement
seepage sample was collected from a residence on Walnut Street, just
east of Site M. Analysis of this sample indicated higher levels of
barium and copper, when compared with the private well samples. The
seepage sample (x301) also showed a measurable level of chlordane,
which was likely due to the application of commercial pesticides.

In March, 1982 the USEPA collected ground water samples from four
private wells (SOI, S02, S03, and S06) and two IEPA monitoring wells
(S04 and SOS). Ground water samples S04 and SOS correspond to IEPA
monitoring wells G102 and G101 respectively. In addition, soil
samples (S07 S10, Sll) were collected from three gardens where well
water is used for watering. Soil Samples S07, S010, and SOU were
collected from gardens at the locations of ground water samples SOI,
S02, and S03 respectively (see Figure B-2 for approximate sample
locations). Water and soil blank samples, R09 and R12 respectively,
were also collected and analyzed. Analytical data for these samples
are presented in Tables B-10 and B-ll.
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TABLE B-9: ANALYSIS OF RESIDENTIAL WELL AND
SEEPAGE SAMPLES COLLECTED BY IEPA

SAMPLE DATES AND LOCATIONS

PARAMETERS
Arsenic
Barium
Boron
Cadmium
Chromium
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Phosphorus
Potassium
Silver
Sodium
Zinc
PCBs
Chlordane (ppb)

9/16/80
G501
0.008
0.2
0.28

0.02
4.6

33
1.02

6.6

21
0.85

9/16/80
G502
0.004
0.16
0.27

19

39
1.26

5.7

24

9/16/80
G503
0.001
0.39
0.25

17.7

36
0.79

4.5

12
0.18

9/23/80
G504

0.05
0.58

0.06
0.73

30
0.65
0.0001
0.02
0.02
6

26
0.8

6/8/83
G505
0.01
0.4
0.4

0.01
26

35.3
1.3

0.62
6.2

15.2

1/5/83
x301
0.017
1.1
0.3

0.08
31
0.08
54
1.49

0.1
1.2
6.4

19
0.7

0.13

NOTE: All results in ppm unless otherwise noted
Blanks indicate below detection limit
- Indicates parameter not analyzed
Sample x301 was collected from basement seepage
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TABLE B-10: ANALYSIS OF IDENTIFIED ORGANICS IN GROUND WATER
AND SOIL SAMPLES IN THE VICINITY OF CREEK SECTOR B
(COLLECTED BY USEPA 3-3-82)

SAMPLE LOCATION

PARAMETERS
bis(Z-ethylhexyl) phthalate
di-n-butyl phthalate
d1 ethyl phthalate
3,4 benzofluoranthene
benzo(k) fluoranthene
butyl benzyl phthalate
methyl ene chloride
1 , 2-di chl orobenzene
1,4-dichlorobenzene
chl orobenzene
heptachlor
beta-BHC
gamma-BHC
alpha-BHC
aldrin
dieldHn
chlordane
heptachlorepoxide
delta-BHC
fluoranthene
benzo(a) anthracene
anthracene
pyrene
Chrysene

Ground
SOI S02 S03 S04

64 62
a a a a
a a a a
a
a

a
16 16 2300 3100

a
a
a

O.llb
0.18b
0.16b

0.17b

Water
S05 S06 R09

19 a
11 a

a

a
990 2000 19

a
0.146
0.3b 4.04b
0.25b
0.18b 0.25b

1.46b
0.95b

a
a
a
a

Soil
S07 S01T5 —— SOU R012

a 0.44
a a

1 0.1 0.75

0.012 0.0046
O.llb

a
a

a
a 0.02b

COI
»-•
00

NOTE: All results in ppb
Blanks indicate below detection limit
a - Compound detected at value below specified contract detection limit

(compound identified as present, but not quantified)
b- value not confirmed by GCMS
Samples R09 and R012 are water and soil blanks, respectively



TABLE B-ll: INORGANIC ANALYSIS OF GROUND WATER AND
SOIL SAMPLES IN THE VICINITY OF CREEK SECTOR B
(COLLECTED BY USEPA 3-3-82)

ooi

SAMPLE LOCATIONS

PARAMETERS
AluMlniM
Antimony
Arsenic
Barium
Beryl HUM
Boron
Cadmium
Chromium
Cobalt
Copper
Iron
Lead
Manganese
Mercury
Mercury*
Nickel
Selenium
Silver
Thai Hun
Tin
Vanadium
Zinc

SOI

11

10.500
4.2
12
62
65

65.000
570

1,600

0.1

107.000

S02
400

11.000
14

70

31.000
97

1.100

0.4

109.000

GROUND
S03
390

8,000
31

82

38.000
74

1,500

0.4

40,000

WATER -
S04

29

1,800
5.3

95

28.000
9

5.100

0.2

1,900

In PPB
505
940

140

530
11
460

0.1

260

S06
1.200

110
2.8

250
10
80

350

S07
750

1.3
80

1.06
2.2

16
340
(45)
120

6.5

96

SOIL
S010
600

1.0
80

1.64

24
360
(20)
630

5.5

77

IN PPM
SOU R012
430

80

0.29
3.2

13
240
<?!!134

4

2

130

NOTE: Blanks Indicate below detection limits
( ) - Results did not meet USEPA Quality Control criteria - Data unreliable
* Duplicate analysis performed by USEPA central regional laboratory

Samples R09 and R012 are water and soil blanks, respectively



Quantified levels of bis-(2-ethylhexyl) phthalate were found in wells
SOI, S02, and SOS. In addition, seven compounds from the pesticide
fraction were detected in Wells S04, SOS (IEPA wells), and SOS.
Diethyl phthalate, butyl benzylphthalate, and methylene chloride were
detected in the water blank, indicating that values of these
parameters found in other samples should be disregarded. Methylene
chloride was used to decontaminate sampling equipment, and
concentrations of this parameter in all samples should not be
considered indicative of aquifer conditions. Water quality standards
for lead and cadmium were exceeded in one or more wells.

The soil samples showed trace levels of chlordane and dieldrin.
It could not be determined if levels of pesticides found in the
gardens soils were attributable to the use of well water or applica-
tion of commercial pesticide products to the gardens. Phthalates,
methylene chloride, chrysene, and chromium were detected in the soil
blank (R012), and these compounds should be disregarded in other
samples.

In September and October, 1980 IEPA conducted preliminary air
monitoring in CS-B. The survey included use of detector tubes
(Drager) for halogenated hydrocarbons, and collection of air samples
in charcoal tubes with subsequent laboratory analysis. The detector
tubes showed positive readings for hydrocarbons in the northern
portion of CS-B, adjacent to the former Waggoner Building. Results
were not quantified, and negative readings were observed in all other
areas surveyed. Air samples were collected from two locations in
CS-B using charcoal tubes and sampling pumps. Two samples were
collected from each location in order to monitor conditions for
undisturbed and disturbed soil. Samples from the first location, 40
yards south of Queeny Avenue, showed no positive readings for
volatile organic compounds (VOCs) for disturbed or undisturbed soil
conditions. Xylene was detected for disturbed and undisturbed soil
conditions at the second sampling location, which was 60 yards north
of Judith Lane, adjacent to Site M. All samples were extracted and
analyzed at lEPAs Springfield Laboratory.
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A USEPA Field Investigation Team (FIT) contractor also performed an
air monitoring survey in the creek bed in March, 1982. This survey
involved the use of an organic vapor analyzer (OVA), an HNU
photoionizer, and Drager detector tubes for phosgene gas. Results
indicated that a small, but measurable, concentration of organic
vapors were present in the breathing zone (5 feet above ground
surface), with concentrations increasing closer to the creek bed. In
the breathing zone, the OVA showed readings up to 0.5 ppm above
background, and the HNU readings were as high as 9 ppm above
background. The survey crew also observed a 3-inch effluent pipeline
adjacent to the former Waggoner Building which was discharging a
small stream of oily liquid. OVA and HNU readings were taken
approximately 6 inches from the surface where this liquid had pooled.
The OVA showed concentrations up to 350 ppm, and the HNU showed
concentrations ranging from 400 to 900 ppm in this area. Phosgene
gas was not detected in any area using the Drager tubes.

HRS scores have been calculated on two separate occasions for Dead
Creek. The creek was first scored in July, 1982, by Ecology &
Environment, Inc., with a final migration score of 18.48. The site
was again scored in March, 1985 by IEPA in an attempt to increase the
previous score. lEPAs assessment led to a final score of 29.23,
however, this score has not been finalized by USEPA. Route scores
for the 1982 assessment were as follows: ground water 4.24, surface
water 7.55, and air 30.77. Corresponding route scores in the 1985
assessment were 5.65, 10.07, and 49.23. Observed releases were used
for all route scores in both the 1982 and the 1985 scoring packages.
The only difference in the assessments was in the value assigned for
waste quantity in the three routes. The 1982 package listed waste
quantity as unknown (assigned, value - 0), while IEPA calculated an
approximate volume of waste based on sample results and visual
observations.

A significant amount of data has been developed showing a wide range
of contaminants in and around CS-B. Review of existing file data
indicates numerous possible sources of contamination in the area.
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Prior to blocking the culvert at Queeny Avenue, Cerro Copper and
Monsanto Chemical reportedly discharged process wastes directly into
the creek. According to past IEPA inspection reports the former
Waggoner Company, an industrial waste hauling operation, discharged
wash waters from truck cleaning activities directly to CS-B. After
IEPA order Waggoner to cease this practice, an unlined surface
impoundment was apparently used for disposal of wash water. In the
1940s and 1950s sites H and I were used for disposal of various
industrial wastes. These sites were actually a single, large
disposal area prior to the construction of Queeny Avenue in the late
1940s. In the 1950s, the Midwest Rubber Company, located west of
State Route 50 and south of Queeny Avenue, had an effluent pipeline
which ran from their plant location to the northern portion of CS-B.
Midwest Rubber Co. reportedly discharged process wastes, including
oils and cooling water, to the creek. Site G is a surface/subsurface
disposal area with corroded drums and other wastes exposed on the
surface. Surface drainage for at least a portion of this site is
directed to CS-B.

Data Assessment and Recommendations

The scope of field investigation work for CS-B during the Dead Creek
Project includes collecting three surface water samples from the
Creek in Sector B. This sampling program should be sufficient to
characterize the water currently in the creek. Soil gas and ambient
air monitoring will also be done in and around CS-B.

Although a great deal of data is available for CS-B, most of the data
is 4-6 years old. Because of the dynamic nature of the creek and
disposal activities in the area, existing conditions may not be
accurately characterized by historical sampling data. Feasibility
study activities for CS-B could be accomplished using existing data
and applying assumptions concerning chemical profiles (contaminant
distribution). However, to properly accomplish the feasibility study
activities, a current chemical depth profile of the creek bed should
be developed. This would consist of collecting
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sediment and subsurface soil samples from several locations in the
creek bed and along the banks. The hydrology of the area has not
been well-defined and should be addressed further. It has not been
established whether the ground water discharges to Dead Creek or the
creek acts as a recharge conduit for the Henry Formation aquifer. If
discharge to the creek is occurring, the subsurface disposal areas
(Sites H and I in particular) may be major contributors to the
contamination of the creek.

Accordingly, existing IEPA monitoring wells on both sides of the
creek should be redeveloped to allow for accurate water level
measurements. This, in conjunction with detailed surveying of the
creek bed and water levels in the creek, would allow adequate
assessment of the hydrology in the area. This would be best
accomplished using continuous-recording water level instrumentation,
and should be continued over a period of time sufficient to address
seasonal fluctuations. In addition, records of industries in the
area should be thoroughly reviewed to establish a profile of possible
releases from each source.
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SECTORS C THROUGH F - DEAD CREEK

Site Description

Creek Sectors C through F include the entire length of Dead Creek
south of Judith Lane. This portion of the creek flows south-southwest
through the Village of Cahokia prior to discharge into the Prairie
DuPont floodway. The floodway subsequently discharges into the
Cahokia Chute of the Mississippi River. The creek is somewhat wider
through these sectors than in sectors A and B, and is not as heavily
vegetated as Sector B. Creek Sectors C through F are delineated as
follows: CS-C- Judith Lane to Cahokia Street, CS-D - Cahokia Street
to Jerome Street, CS-E - Jerome Street to the intersection of State
Route 3 and State Route 157, CS-F - intersection (as above) to the
discharge point in the old Prairie DuPont Creek.

Site History and Previous Investigations

There are no known discharges to Dead Creek south of Judith Lane,
although several apparent discharge pipes have been observed during
preliminary reconnaissance. Site N of the Dead Creek Project is
located immediately east of the creek in the southern portion of
CS-C. Land use in the vicinity of Sectors C through F is resi-
dential/commercial for the most part. The creek flows underground
through a culvert in the southern part of CS-E near Parks College.
Although the Culvert under Judith Lane has reportedly been blocked,
flow emanating from the culvert has been observed on several
occasions.

IEPA collected five sediment and two surface water samples from creek
Sectors C through F as part of their Preliminary Hydrogeological
Study conducted in 1980. Locations of these samples are shown in
Figure C-l, and analytical data is presented in Table C-l. The water
samples showed very little evidence of contamination, although
concentrations of copper exceeded the lEPA's water quality
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FIGURE C-1
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TABLE C-l: ANALYSIS OF SURFACE WATER AND SEDIMENT
SAMPLES FROM CREEK SECTORS C THROUGH F
(COLLECTED BY IEPA 9-25-80)

oI
CO

SAMPLE LOCATIONS

PARAMETERS
Aluminum
Arsenic
Barium
Beryl 1 urn
Boron
Cadmium
Calcium
Chroml urn
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Phosphorus
Potassium
Silver
Sodium
Strontium
Vanadium
Zinc
PCB

S301

0.008
0.12

0.06

0.26
0.66

3
0.03

0.05
0.19
6.6

3
0.08

0.24

Water
S302

0.006
0.08

0.04

0.01

0.04
0.87

2
0.12

0.01
0.2
3.3

3
0.07

xlOl
12,000

26
1,300

24,000
400
40

15,000
57,000

800
7,100
600

1.2
2,000

2,400

800
100

12,000
0.12

Sediment
x!02

4,700
3
76
50

5,300
50
32

17,200
110,000
1,300
2,000
170

2,300
6,200
900
45

1,100
140
50

21,000
0.12

x!03

210

8
210,000

60
6

320
11,000

260
10,000

210

45
720

1,400
10
100
210
22
900
2.8

x!04

390
2

31
16,000

50
8

1,800
19,000

250
5,100
160

600
1,200
2,100

190
47
31

5,600
2

x!05

475

2
13,000

9
360

18,000
75

3,300
200

4,200
1,400

125
43
35
780

NOTE: All results in ppm.
Blanks indicate parameter not analyzed.
- Indicates below detection limits.



standard in both samples. This was the only parameter in either
sample which exceeded the standards.

The sediment samples contained relatively high concentrations of
cadmium, chromium, copper, lead, nickel, and zinc. Concentrations of
these parameters were several times higher than those found in the
background soil sample in the IEPA study (sample x!21; see Creek
Sector B, Table B-3). Arsenic was also detected in sample xlOl, but
was not analyzed for in the other downstream samples. The highest
concentrations of aluminum {12,000 ppm) and boron (76 ppm) in the
IEPA study were found in downstream sediment samples xlOl and x!02,
respectively. PCB was the only organic compound detected in the
downstream sediment samples, with the highest concentration (2.8 ppm)
found in x!03. Sample x!05 was the only downstream sample that did
not contain PCBs. These results illustrate the uneven distribution
of contaminants within Dead Creek. While some contaminants in
Sectors C through F are lower than in CS-B, barium, cadmium,
chromium, lead, and nickel were detected in comparable or higher
concentrations than sediments in upstream samples. This could be
attributable to the mechanical properties of stream flow, such as
gradient, channel dimensions, and flow velocity, or to the existence
of unknown contaminant sources located in downstream areas.

Data Assessment and Recommendations

The scope of work for these sectors of the creek during the Dead
Creek project includes collecting the following samples: CS-C, 2
surface water, 2 sediment; CS-D, 1 surface water, 2 sediment; CS-E, 3
surface water, 10 sediment; and CS-F, 4 surface water, 10 sediment.
The sampling in CS-F will be postponed, pending review of data from
the other creek sectors. A soil gas survey and ambient air
monitoring will also be conducted in and around Creek Sectors C
through E.

For Creek Sectors C through F, waste characterization for the
feasibility study activities could be completed with sampling as
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proposed provided assumptions regarding chemical profiles are made.
However, in order to accurately estimate waste quantities and define
to what depth contamination has occurred, a more detailed sampling
program is necessary. This would include developing a depth profile
of chemical constituents in the creek bed. Cores should be taken
from upstream and downstream locations, with additional sampling at
point sources as necessary.
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